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HEAT-DISSIPATING BASE AND
ELECTRONIC DEVICE

RELATED APPLICATIONS

This application claims priority to Chinese Application
Serial Number 201310613237 .2, filed Nov. 26, 2013, which
is herein incorporated by reference.

BACKGROUND

In recent years, electric vehicles have achieved significant
improvements in core technologies and have been gradually
entering the stage of practical use and small scale industrial-
ization.

The OBCM (on board charge module) is a key component
of an electric vehicle and is an electronic device mounted on
the electric vehicle for charging battery packs. The OBCM
uses input wires to receive alternating current from the AC
power grid, and outputs a high voltage direct current to charge
the high voltage battery pack mounted in the electric vehicle.
Moreover, the OBCM uses a communication port to maintain
real-time interactive communications with a battery manage-
ment system (BMS). Due to the harsh conditions encountered
for any device mounted in or on an electric vehicle, the
structure, packaging design, and thermal management repre-
sent key challenges for OBCM design.

SUMMARY

In one embodiment, a heat-dissipating base includes a
main body and at least one first protrusion. The first protru-
sion is disposed on the main body. The first protrusion has at
least one first protrusion top surface for thermally contacting
at least one first component above the main body.

In another embodiment, an electronic device includes at
least one first component and a heat-dissipating base. The
heat-dissipating base includes a main body and at least one
first protrusion disposed on the main body. The first protru-
sion has at least one first protrusion top surface for thermally
contacting the first component.

It is to be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure can be more fully understood by reading the
following detailed description of the embodiment, with ref-
erence made to the accompanying drawings as follows:

FIG. 1 is a 3-D view of an electronic device according to
one embodiment of this disclosure;

FIG. 2 is an exploded view of the electronic device accord-
ing to one embodiment of this disclosure;

FIG. 3 is a 3-D view of a first printed wiring board assem-
bly according to one embodiment of this disclosure;

FIG. 4 is a 3-D view of a heat-dissipating base, a second
printed wiring board assembly, and a third printed wiring
board assembly according to one embodiment of this disclo-
sure;

FIG. 5 is a 3-D view of the heat-dissipating base according
to one embodiment of this disclosure;

FIG. 6 is a partially enlarged view of the electronic device
according to one embodiment of this disclosure;
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2

FIG. 7A is a top view of a heat-dissipating base, a second
printed wiring board assembly, and a first electromagnetic
induction module according to another embodiment of this
disclosure;

FIG. 7B is a cross-sectional view of FIG. 7A

FIG. 8 is a 3-D view of the heat-dissipating base according
to another embodiment of this disclosure;

FIG. 9 is an exploded view of the heat-dissipating base and
the first electromagnetic induction module according to
another embodiment of this disclosure;

FIG. 10 is a partially enlarged view of the electronic device
according to another embodiment of this disclosure;

FIG. 11 is an exploded view of the first printed wiring
board assembly and the heat-dissipating base of FIG. 10;

FIG. 12 is a bottom view of a main body according to one
embodiment of this disclosure;

FIG. 13 is a cross-sectional view of a cooling fitting accord-
ing to one embodiment of this disclosure;

FIG. 14 is a3-D view of' the cooling fitting according to one
embodiment of this disclosure;

FIG. 15 is an assembled view of the electronic device
according to one embodiment of this disclosure;

FIG. 16A is an exploded view of FIG. 15;

FIG. 16B is a 3-D view of the heat-dissipating base viewed
along a direction D1' of FIG. 16A;

FIG. 16C is an assembled view of the heat-dissipating base
and the first printed wiring board assembly of FIG. 16A;

FIG. 16D is a cross-sectional view viewed along line 16-16
of FIG. 16C;

FIG. 17 is a top view of FIG. 9 after the heat-dissipating
base and the first electromagnetic induction module are
assembled;

FIG. 18A is an exploded view of a magnetic component
and a cover of FIG. 9;

FIG. 18B is an exploded view of the magnetic component
and the cover viewed along a direction D2' of FIG. 18A;

FIG. 19A is a schematic cross-sectional view after the
heat-dissipating base and the first electromagnetic induction
module are assembled according to one embodiment of this
disclosure;

FIG. 19B is a schematic cross-sectional view after the
heat-dissipating base and the first electromagnetic induction
module are assembled according to one embodiment of this
disclosure;

FIG. 20A is an exploded view of the heat-dissipating base,
an independent three-dimensional structure, and the first
electromagnetic induction module according to one embodi-
ment of this disclosure;

FIG. 20B is an assembled view of 20A;

FIG. 21 is a flow chart of a method for assembling the
electronic device according to one embodiment of this dis-
closure;

FIG. 22A is a 3-D view illustrating a potting glue injected
between the three-dimensional structure and the magnetic
component;

FIG. 22B is a 3-D view illustrating the potting glue injected
into an accommodation trough in which no objects are placed
yet;

FIG. 23 is a 3-D view illustrating the accommodation
trough in which the magnetic component is disposed in
advance;

FIG. 24 is an exploded view of the electronic device
according to another embodiment of this disclosure;

FIG. 25 is an exploded view of the cover and a terminal of
FIG. 24,

FIG. 26 is an exploded view of an assembling surface of the
cover of FIG. 24,
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FIG. 27 is an exploded view of the cover and the terminal
according to another embodiment of this disclosure;

FIG. 28 is an exploded view of a bobbin and the terminal
according to another embodiment of this disclosure;

FIG. 2910 FIG. 30 are exploded views of the bobbin and the
terminal according to another embodiment of this disclosure;

FIG. 31isa partially enlarged view ofan area M of FIG. 10;

FIG. 32 is an assembled view of an elastic clip and a
heat-dissipating component according to another embodi-
ment of this disclosure;

FIG. 33 is an assembled view of an insulated strut, the
elastic clip, and the heat-dissipating component according to
one embodiment of this disclosure;

FIG. 34 is a top view of the heat-dissipating base according
to another embodiment of this disclosure;

FIG. 35 is a flow chart of a method for assembling the
electronic device according to one embodiment of this dis-
closure;

FIG. 36 is a flow chart of a method for assembling the
electronic device in one sequence according to one embodi-
ment of this disclosure;

FIG. 37A to FIG. 37D are diagrams of intermediate
sequential stages showing the method of FIG. 36;

FIG. 38 is a flow chart of a method for assembling an
electronic device in another sequence according to one
embodiment of this disclosure;

FIGS.39A to 39D are diagrams of intermediate sequential
stages showing the method of FIG. 38.

FIG. 40 is a flow chart of a method for assembling an
electronic device according to another embodiment of this
disclosure;

FIGS. 41A to 41C are diagrams of intermediate sequential
stages showing the method of FIG. 40.

FIG. 42A and FIG. 42B are a 3-D view and a cross-sec-
tional view of the insulated strut used by the electronic device
according to another embodiment of this disclosure;

FIG. 43 is an exploded view of the electronic device
according to one embodiment of this disclosure;

FIG. 44 is an exploded view of the electronic device
according to another embodiment of this disclosure;

FIG. 45 is a schematic exploded view of FIG. 33 when the
insulated strut is assembled;

FIG. 46 is a 3-D view of the first printed wiring board
assembly according to one embodiment of this disclosure;

FIG. 47 is an exploded view of the first printed wiring
board assembly according to one embodiment of this disclo-
sure; and

FIG. 48 is an exploded view of the first printed wiring
board assembly according to another embodiment of this
disclosure.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of the disclosed embodi-
ments. It will be apparent, however, that one or more embodi-
ments may be practiced without these specific details. In other
instances, well-known structures and devices are schemati-
cally depicted in order to simplify the drawings.

FIG. 1is a 3-D view of an electronic device 100 according
to one embodiment of this disclosure. The electronic device
100 can be a power conversion device. Specifically, the elec-
tronic device 100 can be a car battery charger for a hybrid
electric vehicle or an electric vehicle.

FIG. 2 is an exploded view of the electronic device 100
according to one embodiment of this disclosure. As shown in
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FIG. 2, the electronic device 100 includes a heat-dissipating
base 200, a first printed wiring board assembly 600, and a
second printed wiring board assembly 910. The first printed
wiring board assembly 600 is disposed on the heat-dissipat-
ing base 200.

FIG. 3 is a 3-D view of the first printed wiring board
assembly 600 according to one embodiment of this disclo-
sure. As shown in FIG. 2 and FIG. 3, the first printed wiring
board assembly 600 includes a first printed wiring board 610
and at least one first electronic component 620. The first
electronic component 620 is disposed on the first printed
wiring board 610, such that the first printed wiring board
assembly 600 has a raised portion 600P and a concave portion
600R relative to the raised portion 600P. The second printed
wiring board assembly 910 is at least partially disposed in the
concave portion 600R.

The first printed wiring board assembly 600 and the second
printed wiring board assembly 910 is disposed in an internal
space of the electronic device 100. By properly arranging the
position of the first electronic component 620 on the first
printed wiring board 610, the second printed wiring board
assembly 910 can be staggered with the first electronic com-
ponent 620, such that the second printed wiring board assem-
bly 910 can be received in the concave portion 600R. There-
fore, the internal space of the electronic device 100 is
effectively used, and the volume of the electronic device 100
is reduced.

Specifically, the first electronic component 620 is disposed
between the first printed wiring board 610 and the heat-
dissipating base 200. More specifically, the first printed wir-
ing board assembly 600 has a first surface 691 and a second
surface 692 opposite to the first surface 691. The first surface
691 faces the heat-dissipating base 200, and the first elec-
tronic component 620 is disposed on the first surface 691. In
other words, the first printed wiring board assembly 600 is
disposed upside down on the heat-dissipating base 200.

Because the first printed wiring board assembly 600 is
disposed upside down on the heat-dissipating base 200, the
first electronic component 620 is disposed near the heat-
dissipating base 200. At least portions of the first electronic
components 620 thermally contact the heat-dissipating base
200, and thus the heat-dissipating efficiency of the heat-dis-
sipating base 200 for the first electronic component 620 is
greatly enhanced.

Because the heat-dissipating efficiency of the first elec-
tronic component 620 is enhanced, the first electronic com-
ponent 620 can operate with a higher efficiency without
encountering overheating problems. Therefore, the overall
operating performance of the electronic device 100 is
enhanced.

Specifically, as shown in FIG. 2, because the first printed
wiring board assembly 600 is disposed upside down on the
heat-dissipating base 200, and the second printed wiring
board assembly 910 is at least partially disposed in the con-
cave portion 600R, the second printed wiring board assembly
910 is disposed between the first printed wiring board 610 and
the heat-dissipating base 200.

Specifically, an orthogonal projection of the second printed
wiring board assembly 910 onto the first printed wiring board
610 is separated from the first electronic component 620.
Therefore, the position of the first electronic component 620
does not overlap with the position of the second printed
wiring board assembly 910, such that an overall height of the
electronic device 100 is reduced and the interior space of the
electronic device 100 can be used more efficiently.

Specifically, the second printed wiring board assembly 910
is flatly disposed relative to the first printed wiring board 610,
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and a height of the second printed wiring board assembly 910
is smaller than or approximately equal to a maximum height
H1 of'the first electronic component 620, and thus the second
printed wiring board assembly 910 can be disposed in the
concave portion 600R, such that the overall height of the
electronic device 100 is reduced.

Specifically, the first printed wiring board assembly 600
can be a motherboard assembly or a main power board assem-
bly, and the second printed wiring board assembly 910 can be
an output board assembly or an input board assembly, and the
first printed wiring board 610 can be the main power board.
People having ordinary skill in the art can make proper modi-
fication on the first printed wiring board assembly 600, the
second printed wiring board assembly 910, and the first
printed wiring board 610 according to actual application.

Specifically, as shown in FIG. 1 and FIG. 2, the heat-
dissipating base 200 further includes a main body 210, at least
one side wall 291, and a bottom board 292. The side wall 291
is connected to and surrounds the main body 210. The bottom
board 292 is disposed beneath the main body 210. The elec-
tronic device 100 may further include a top cover 930. The
first printed wiring board assembly 600 and the second
printed wiring board assembly 910 can be disposed in the
heat-dissipating base 200, and the top cover 930 covers the
first printed wiring board assembly 600 to form a three-
dimensional structure as shown in FIG. 1.

Specifically, as shown in FIG. 3, the first printed wiring
board assembly 600 further includes at least one second elec-
tronic component 630 disposed in the concave portion 600R
of'the first printed wiring board assembly 600 and on the first
printed wiring board 610. More specifically, an orthogonal
projection of the second printed wiring board assembly 910
on the first printed wiring board 610 at least partially overlaps
with the second electronic component 630, and a height H2 of
the second electronic component 630 is smaller than a maxi-
mum height H1 of the first electronic component 620. More
specifically, the second electronic component 630 is disposed
on the first surface 691.

FIG. 4 is a 3-D view of the heat-dissipating base 200, the
second printed wiring board assembly 910, and a third printed
wiring board assembly 920 according to one embodiment of
this disclosure. Specifically, as shown in FIG. 3 and FIG. 4,
the first electronic component 620 includes at least one
switching element 730, and the second printed wiring board
assembly 910 includes a second printed wiring board 914 and
at least one switching element 911. More specifically, the
switching element 730 is uprightly disposed relative to the
first printed wiring board 610, and the switching element 911
is flatly disposed relative to the first printed wiring board 610
and the second printed wiring board 914. The second printed
wiring board 914 can be an output board or an input board.

In some embodiments, the first electronic component 620
includes a plurality of switching elements 730. In order to
dispose the switching elements 730 more densely, the switch-
ing elements 730 are uprightly disposed on the first printed
wiring board 610, and thus more electronic components can
be disposed on the first printed wiring board 610. Onthe other
hand, because the switching element 911 is disposed between
the first printed wiring board 610 and the second printed
wiring board 914, to avoid an interference between the
switching element 911 and the first printed wiring board 610,
the switching element 911 is flatly disposed on the second
printed wiring board 914 or a portion of the heat-dissipating
base 200 near the second printed wiring board 914.

Specifically, in embodiments where there are pluralities of
first electronic components 620, the first electronic compo-
nents 620 include at least one choke 620a, at least one second
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electromagnetic induction module 6205, or at least one
capacitor 620c. People having ordinary skill in the art can
make proper modification on the first electronic components
620 according to actual application.

FIG. 5 is a 3-D view of the heat-dissipating base 200
according to one embodiment of this disclosure. As shown in
FIG. 2, FIG. 4, and FIG. 5, the electronic device 100 further
includes a third printed wiring board assembly 920, and the
second printed wiring board assembly 910 and the third
printed wiring board assembly 920 are respectively disposed
on the heat-dissipating base 200. Specifically, the second
printed wiring board assembly 910 and the third printed wir-
ing board assembly 920 are respectively disposed on the main
body 210 and accommodated in the heat-dissipating base
200. The third printed wiring board assembly 920 is at least
partially disposed in the concave portion 600R.

More specifically, the first printed wiring board assembly
600 further includes an electronic component, and the elec-
tronic component can be a first electromagnetic induction
module 400. The first electromagnetic induction module 400
is disposed between the first printed wiring board 610 and the
heat-dissipating base 200 and on the main body 210 and is
accommodated in the heat-dissipating base 200. The second
printed wiring board assembly 910 and the third printed wir-
ing board assembly 920 are respectively disposed at different
sides of the first electromagnetic induction module 400, and
the second printed wiring board assembly 910 is adjacent to
the third printed wiring board assembly 920. The first elec-
tromagnetic induction module 400 is at least partially dis-
posed in the concave portion 600R.

Specifically, the third printed wiring board assembly 920
can be the input board assembly or the output board assembly.
People having ordinary skill in the art can make proper modi-
fication on the third printed wiring board assembly 920
according to actual application.

In an embodiment, the third printed wiring board assembly
920 is the input board assembly adapted to be connected to an
input end for receiving an input signal. The second printed
wiring board assembly 910 is the output board assembly
adapted to be connected to an output end for outputting an
output signal. The first printed wiring board assembly 600
acts as the main power board assembly electrically connected
to the second printed wiring board assembly 910 and the third
printed wiring board assembly 920 for converting the input
signal to the output signal.

FIG. 6 is a partially enlarged view of the electronic device
100 according to one embodiment of this disclosure. There is
a gap G between the first printed wiring board 610 and the
heat-dissipating base 200. The electronic device 100 further
includes at least one connecting wire 940 electrically con-
nected to different printed wiring board components, such as
the first printed wiring board assembly 600. The connecting
wire 940 is at least partially received in the gap G.

By properly arranging the position of the first electronic
component 620 in the first printed wiring board assembly
600, the second printed wiring board assembly 910 can be at
least partially received in the concave portion 600R of the first
printed wiring board assembly 600, such that the overall
height of the electronic device 100 is reduced and the volume
of the electronic device 100 is reduced.

The heat-dissipating base 200 of the disclosure can be
specially designed according to the configuration of the heat-
dissipating base 200, the first printed wiring board assembly
600, the second printed wiring board assembly 910, and the
first electromagnetic induction module 400, so as to enhance
the overall heat-dissipating efficiency of the electronic device
100. As shown in FIG. 5, the heat-dissipating base 200 further
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includes at least one first protrusion 221. The first protrusion
221 is disposed on the main body 210. The first protrusion 221
has at least one first protrusion top surface 221T for thermally
contacting at least one first component above the main body
210. Specifically, as shown in FIG. 2, FIG. 4, and FIG. 5, the
first component can be a heat-dissipating component 710 for
dissipating heat in the switching element 730. The first pro-
trusion top surface 221T of'the first protrusion 221 thermally
contacts the heat-dissipating component 710.

Specifically, when the first component is the heat-dissipat-
ing component 710, the first component (or the heat-dissipat-
ing component 710) can be disposed between the first printed
wiring board 610 and the first protrusion top surface 2217T of
the first protrusion 221. Because the first component (or the
heat-dissipating component 710) is located near the heat-
dissipating base 200 (the first printed wiring board assembly
600 is disposed upside down on the heat-dissipating base
200), and at least one portion of the first component (or the
heat-dissipating component 710) can directly contact the
heat-dissipating base 200, the heat-dissipating efficiency of
the heat-dissipating base 200 for the first component (or the
heat-dissipating component 710) is greatly enhanced.

Because the heat-dissipating efficiency of the first compo-
nent (or the heat-dissipating component 710) is enhanced, the
first component or the associated electronic component such
as the switching element 730 can operate with a higher effi-
ciency without encountering overheating problems. There-
fore, the overall operating efficiency of the electronic device
100 is enhanced.

In addition, as shown in FIG. 4 and FIG. 5, the first com-
ponent can be a printed wiring board assembly such as the
second printed wiring board assembly 910 and the third
printed wiring board assembly 920 of FIG. 4. For example,
the first protrusion 221 is disposed beneath the second printed
wiring board assembly 910, and the first protrusion top sur-
face 221T of the first protrusion 221 thermally contacts the
second printed wiring board assembly 910 to dissipate heat.

FIG. 7A is a top view of the heat-dissipating base 200, the
second printed wiring board assembly 910, and the first elec-
tromagnetic induction module 400 according to another
embodiment of this disclosure. FIG. 8 is a 3-D view of the
heat-dissipating base 200 according to another embodiment
of this disclosure. As shown in FIG. 7A and FIG. 8, the
electronic device 100 further includes a heat-dissipating com-
ponent 710", and the first component can be the switching
element 911. The switching element 911 is disposed on the
heat-dissipating component 710"™ and the heat-dissipating
component 710" dissipates heat in the switching element 911.
The heat-dissipating component 710" can be a portion of the
heat-dissipating base 200 to be the first protrusion. In one
embodiment, the heat-dissipating component 710" can be a
portion of the heat-dissipating base 200. In another embodi-
ment, a heat-dissipating sheet can be disposed between the
heat-dissipating component 710"™ and the heat-dissipating
base 200 to enhance the heat-dissipating efficiency of the
switching element 911.

The heat-dissipating base 200 can further include at least
one second protrusion disposed on the main body 210. The
second protrusion has at least one second protrusion side
surface for thermally contacting at least the second compo-
nent.

FIG. 9 is an exploded view of the heat-dissipating base 200
and the electromagnetic induction module 400 according to
another embodiment of this disclosure. As shown in FIG. 8
and FIG. 9, the heat-dissipating base 200 includes at least one
three-dimensional structure 230. The three-dimensional
structure 230 has an accommodation trough 233, and the
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accommodation trough 233 is formed by the three-dimen-
sional structure 230. A portion of the first electromagnetic
induction module 400 is disposed in the accommodation
trough 233 (see FIG. 4), and the other portion of the first
electromagnetic induction module 400 is disposed outside the
accommodation trough 233. The second component can
include an electronic component, such as the first electromag-
netic induction module 400 of FIG. 9. In this embodiment, the
second protrusion can be the three-dimensional structure 230,
and the second protrusion side surface can be an inner wall
2911 of the three-dimensional structure 230. That is, the
second protrusion (or the three-dimensional structure 230)
forms the accommodation trough 233, and the second com-
ponent (or the first electromagnetic induction module 400) is
disposed in the accommodation trough 233, such that the
second protrusion side surface (or the inner wall 2911) of the
second protrusion (or the three-dimensional structure) can
thermally contact the second component (or the first electro-
magnetic induction module 400) multi-dimensionally to
enhance the heat-dissipating efficiency of the second compo-
nent (or the first electromagnetic induction module 400). In
addition, the first electromagnetic induction module 400
includes magnetic components 410, and the second protru-
sion can be a separating rib 234 in the accommodation trough
233. Side surfaces of the separating rib 234 are used to dissi-
pate heat in the magnetic components 410.

FIG. 10 is a partially enlarged view of the electronic device
100 according to another embodiment of this disclosure. FIG.
11 is an exploded view of the first printed wiring board
assembly 600 and the heat-dissipating base 200 of F1G. 10. As
shown in FIG. 8, FIG. 10, and FIG. 11, the electronic device
100 further includes a heat-dissipating component 710 and an
elastic clip 720. The heat-dissipating component 710 dissi-
pates heat in the switching element 730. When the heat-
dissipating component 710 is a portion of the heat-dissipating
base 200, the heat-dissipating component 710 can be consid-
ered as the second protrusion as well, and the switching
element 730 of FIG. 10 and FIG. 11 can be considered as the
second component as well. The switching element 730 is
clamped by the elastic clip 720, so as to be fixed to the second
protrusion side surface of the second protrusion (or the heat-
dissipating component 710) thereby dissipating heat in the
switching element 730 by the second protrusion side surface.

By properly designing the structure of the heat-dissipating
base to make the heat-dissipating base 200 with the first
protrusion 221 and the second protrusion, in which the first
protrusion top surface 221T of the first protrusion 221 and the
second protrusion side surface of the second protrusion ther-
mally contact at least one first component and at least one
second component of the electronic device 100, the overall
heat-dissipating efficiency of the electronic device 100 is
enhanced.

As shown in FIG. 5 and FIG. 8, the first protrusion 221 and
the second protrusion defines at least one concave portion 223
relative to themselves, and the first protrusion 221 and the
second protrusion surrounds at least partial edges of the con-
cave portion 223. The concave portion 223 at least partially
accommodates at least one third component above the main
body 210. Specifically, as shown in FIG. 2, FIG. 3, and FIG.
5, the concave portion 223 includes a first concave portion
223a and a second concave portion 2235, the electronic
device 100 includes the third component, and the third com-
ponent includes the first electronic component 620, the sec-
ond printed wiring board assembly 910, and the third printed
wiring board assembly 920. The first concave portion 223a
accommodates the first electronic component 620, and the
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second concave portion 2235 accommodates the second
printed wiring board assembly 910 and the third printed wir-
ing board assembly 920.

People having ordinary skill in the art can make proper
modification on the first component, the second component,
and the third component according to their actual application.

Specifically, the material of the heat-dissipating base 200
can be metal. More specifically, the material of the main body
210 can be metal, or the material of the first protrusion 221
and the second protrusion can be metal. Metal has a better
heat-dissipating efficiency. People having ordinary skill in the
art can make proper modification on the materials of the
heat-dissipating base 200 or the main body 210 according to
their actual application.

Specifically, the first protrusion 221 and the second protru-
sion can be a portion of the main body 210. People having
ordinary skill in the art can make proper modification on the
first protrusion 221 and the second protrusion according to
their actual application.

The heat-dissipating base 200 can be a liquid-cooled heat-
dissipating base, an air-cooled heat-dissipating base, or a
combination of the liquid-cooled heat-dissipating base and
the air-cooled heat-dissipating base. FIG. 12 is a bottom view
of the main body 210 according to one embodiment of this
disclosure. As shown in FIG. 2 and FIG. 12, the heat-dissi-
pating base further includes at least one cooling fitting 281
and at least one fluid passage 289 therein. The fluid passage
289 is disposed beneath the main body 210 and is covered by
the bottom board 292. The fluid passage 289 is connected to
the cooling fitting 281. Liquid passes through the fluid pas-
sage 289 to dissipate heat in the heat-dissipating base 200.

Specifically, as shown in FIG. 5 and FIG. 12, the fluid
passage 289 is disposed in the main body 210 and beneath the
first protrusion 221. Because the first protrusion 221 pro-
trudes upwardly, a space in the bottom of the main body 210
is saved, and the fluid passage 289 is disposed in the space.
Therefore, not only is the internal space of the heat-dissipat-
ing base 200 saved, but also the fluid passage 289 can directly
dissipate heat in the first component because the fluid passage
289 is near the first component thermally contacting the first
protrusion 221.

FIG. 13 is a cross-sectional view of a cooling fitting 281
according to one embodiment of this disclosure. As shown in
FIG. 12 and FIG. 13, the cooling fitting 281 is detachably
mounted in an inlet 2891 and an outlet 2890 of the fluid
passage 289.

FIG. 14 is a 3-D view of the cooling fitting 281 according
to one embodiment of this disclosure. As shown in FIG. 13
and FIG. 14, the cooling fitting 281 includes a connecting
pipe 282, a fastener 283, and a sealing member 284. The
connecting pipe 282 is at least partially inserted into the inlet
2891 or the outlet 2890 of the fluid passage 289. The connect-
ing pipe 282 has a flange 285. The fastener 283 detachably
connects the flange 285 and the main body 210. The sealing
member 284 is disposed between the flange 285 and the main
body 210.

Specifically, the fastener 283 can be a threaded fastener,
and the sealing member 284 can be a sealing ring. People
having ordinary skill in the art can make proper modification
on the fastener 283 and the sealing member 284 according to
their actual application.

In this embodiment, the cooling fitting 281 is detachably
mounted in the inlet 2891 and the outlet 2890 of the fluid
passage 289. Embodiments of this disclosure are not limited
thereto, and people having ordinary skill in the art can make
proper modification according to actual application. In other
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embodiments, the cooling fitting 281 can be detachably
mounted only in the inlet 2891 or the outlet 2890 of the fluid
passage 289.

By properly designing the structure of the heat-dissipating
base 200 to make the heat-dissipating base 200 with the first
protrusion 221 of which the first protrusion top surface 221T
thermally contacts the first component of the electronic
device 100, the overall heat-dissipating efficiency of the elec-
tronic device 100 is enhanced.

FIG. 15 is an assembled view of the electronic device 100
according to one embodiment of this disclosure. FIG. 16A is
an exploded view of FIG. 15. FIG. 16B is a 3-D view of the
heat-dissipating base 200 viewed along a direction D1' of
FIG. 16A. FIG. 16C is an assembled view of the heat-dissi-
pating base 200 and the first printed wiring board assembly
600 of FIG. 16 A. As shown in FIG. 15 and FIG. 16A, the first
printed wiring board assembly 600 further includes a fixing
assembly 500. Specifically, the first electromagnetic induc-
tion module 400 is mounted on the heat-dissipating base 200.
The fixing assembly 500 secures the first electromagnetic
induction module 400 and the first printed wiring board 610,
such that the first electromagnetic induction module 400 is
electrically connected to the first printed wiring board 600
and the first electromagnetic induction module 400 is on to
the three-dimensional structure 230 and the first printed wir-
ing board 610.

Therefore, the connection of the first electromagnetic
induction module 400 and the first printed wiring board 610
and the connection of the first electromagnetic induction
module 400 and the heat-dissipating base 200 are strength-
ened, thereby reducing the risk of the first electromagnetic
induction module 400 falling apart from the first printed
wiring board 610 and the damages to their electrical connec-
tion due to the gravitational force or external forces, thus
maintaining the quality of the electrical connection of the first
electromagnetic induction module 400 and the first printed
wiring board 610.

FIG. 17 is a top view of FIG. 9 after the heat-dissipating
base 200 and the first electromagnetic induction module 400
are assembled. Specifically, in the embodiment, as shown in
FIG. 9, FIG. 16B, and FIG. 17, the heat-dissipating base 200
further includes a bottom surface 211. The side walls 291
extend from respective edges of the bottom surface 211
approximately in the same extending direction T' and an
accommodation space 201 is surrounded by the side walls
291 and the bottom surface 211. The three-dimensional struc-
ture 230 is disposed in the accommodation space 201. The
three-dimensional structure 230 is directly connected to or
connected through a thermal interface material to the bottom
surface 211 of the heat-dissipating base 200 and one of the
side walls 291. The thermal interface material can be potting
glue. In addition, one side of the three-dimensional structure
230 is connected to the bottom surface of the heat-dissipating
base 200, i.e., one side of the three-dimensional structure 230
faces the bottom surface 211. Therefore, a side surface of the
three-dimensional structure 230 opposite to the bottom sur-
face 211 (or a top surface 231) is used to support and com-
bines the first electromagnetic induction module 400.

Specifically, the three-dimensional structure 230 is formed
from a plurality of spacers 230T. The spacers 230T extend
from the bottom surface 211 of the heat-dissipating base 200
in the extending direction to the first printed wiring board 610
(see FIG. 16A). Therefore, a top surface 231 of the three-
dimensional structure 230 is a side surface formed from side
surfaces of the spacers 230T opposite to the bottom surface
211 (see FIG. 9). In the embodiments, at least two spacers 210
are connected to the side wall 291 connected to the three-
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dimensional structure 230, such that the spacers 2307 and the
side walls 291 connected to the three-dimensional structure
210 form and surround an accommodation trough 233 to
accommodate the first electromagnetic induction module
400. However, embodiments of this disclosure are not limited
thereto. In other embodiments, the spacers may form the
accommodation trough independently, i.e., the spacers are
not connected to one of the side walls, but only define the
accommodation trough, or the accommodation trough is dis-
posed in the heat-dissipating base.

In addition, the spacers 230T may be monolithically
formed and connected to each other, and a corner portion
230C is formed between at least two neighboring spacers
230T. A thickness of each of the corner portions 230C is
greater than a thickness of each of the spacers 230T so as to
strengthen the structure of the three-dimensional structure
230. However, embodiments of this disclosure are not limited
thereto. In other embodiments, the spacers are not monolithi-
cally formed but individually assembled to be mutually con-
nected.

In general, the shape of the three-dimensional structure is
adjusted according to the shape of the magnetic component
for receiving the magnetic component therein. For example,
in the embodiment, as shown in FIG. 9, when the shape of the
first electromagnetic induction module 400 is a cuboid or
similar to a cuboid, the shape of the three-dimensional struc-
ture 230 can be a cuboid or a shape similar to a cuboid.
However, embodiments of this disclosure are not limited
thereto. People having ordinary skill in the art can make
proper modification on the shape of the three-dimensional
structure according to actual application. For example, the
shape of the three-dimensional structure can be cylindrical or
semi-cylindrical.

FIG. 18A is an exploded view of a magnetic component
410 and a cover 440 of FIG. 9. FIG. 18B is an exploded view
of the magnetic component 410 and the cover 440 viewed
along a direction D2' of FIG. 18A. As shown in FIG. 9 and
FIG. 18A, the magnetic component 410 is at least partially
disposed in the accommodation trough 233. The magnetic
component 410 is electrically connected to the first printed
wiring board 610 (see FIG. 16 A) through the fixing assembly
500. Specifically, the first electromagnetic induction module
400 includes two magnetic components 410. The two mag-
netic components 410 are disposed side by side in the accom-
modation trough 233 and are separated by a separating rib 234
extending from the bottom part 233B of the accommodation
trough 233, so as to improve the heat-dissipating efficiency
and avoid a short circuit.

The first electronic magnetic module 400 further includes
a fixing member (or a cover 440). The cover 440 covers the
accommodation trough 233 (see FIG. 16A). As shown in FIG.
18A and FIG. 18B, the cover 440 is assembled with the
magnetic component 410. For example, the assembling sur-
face 442 A (see FI1G. 18B) of the cover 440 is combined with
the magnetic component 410 by an adhesive glue 450. In
addition, the cover 440 is physically fixed on the first printed
wiring board 610 by the fixing assembly 500, so that the cover
440 is disposed between and connected to the first printed
wiring board 610 and the magnetic component 410 (see FI1G.
16A). A material forming the cover 440 can be an insulating
material or a metal with insulating surfaces. However,
embodiments of this disclosure are not limited thereto. In
other embodiments, the cover may be omitted, and the elec-
tromagnetic induction module can be fixed in the accommo-
dation trough only through the potting glue.

As shown in FIG. 16 A, after an input power is converted by
the electronic device 100, the power is transmitted to the
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system components through an input port, an output port, and
a communication port mounted on the heat-dissipating base
200, so as to achieve power conversion and power manage-
ment. The first printed wiring board 610 further includes a
plurality of first connecting portions 640. The first connecting
portions 640 are electrically connected to one of the elec-
tronic components respectively. Each of the first connecting
portions 640 has a first through hole 641. As shown in FIG.
16A, the first electromagnetic induction module 400 further
includes at least one terminal 430, and each of the magnetic
components 410 has a plurality of wires 420 (see FIG. 18A).
Each of the wires 420 is electrically connected to the terminal
430, and each of the terminals 430 has a second through hole
431. The fixing assembly 500 includes, for example, a first
fixing member 501 (a nut or a screw, for example) and a
second fixing member 502 (a nut or a screw, for example)
corresponding to each other. The second fixing member 502
is embedded in a surface (or a first surface 442F) of the cover
440 opposite to the assembling surface 442 (see FIG. 18B).

Embodiments of this disclosure are not limited thereto.
People having ordinary skill in the art can make proper modi-
fication on the fixing assembly according to their actual appli-
cation.

FIG. 16D is a cross-sectional view viewed along line 16-16
of FIG. 16C. As shown in FIG. 16D, when the first electro-
magnetic induction module 400 is fixed to the printed wiring
board 610, the terminal 430 is clamped between the second
fixing member 502 (a nut, for example) and the first connect-
ing portion 640, and the first fixing member 501 (a screw, for
example) passes through the first through hole 641 and the
second through hole 431 and is coupled with the second fixing
member 502 (a nut, for example). During the coupling pro-
cess, the second fixing member 502 presses the terminal 430
toward the first connecting portion 640, such that the terminal
430 is electrically connected to the first connecting portion
640.

In addition, in order to stably fix the cover 440 to the
three-dimensional structure 230, as shown in FIG. 9, in the
embodiment, the cover 440 covers the accommodation
trough 233 and is fixed on the three-dimensional structure 230
by a fixing structure. For example, the top surface 231 formed
by the surfaces of the spacers 2307 of the three-dimensional
structure 230 opposite to the bottom surface 211 has a plu-
rality of first threaded holes 232. Each of the first threaded
holes 232 is disposed in the corner portion 230G. The cover
440 has a plurality of second threaded holes 441. When the
cover 440 covers the top surface 231 of the three-dimensional
structure 230, the first threaded holes 232 is aligned to the
second threaded holes 441. At this time, after the screws S
pass through the second threaded holes 441 and are fixed in
the first threaded holes 232, the cover 440 is fixed to the top
surface 231 of the three-dimensional structure 230, i.e., the
cover 440 is fixed to the accommodation trough 233.

Embodiments of this disclosure are not limited thereto.
People having ordinary skill in the art can use an engaging
member and a engaging groove corresponding to each other,
an embedding member and an embedding groove corre-
sponding to each other, a latch and a slot corresponding to
each other, or another known fixing method as the fixing
structure according to actual application.

FIG. 19A is a schematic cross-sectional view after the
heat-dissipating base 200 and the first electromagnetic induc-
tion module 400 are assembled according to one embodiment
of this disclosure. As shown in FIG. 19A, the embodiment is
similar to the aforementioned embodiment. In order to
improve the heat-dissipating efficiency, the embodiment fur-
ther has the following technical features. A potting glue body
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235 fills the accommodation trough 233, and the potting glue
body 235 fills in a gap G' between the magnetic component
410 disposed in the accommodation trough 233 and the three-
dimensional structure 230. Specifically, the magnetic compo-
nent 410 is disposed in the accommodation trough 233, and
the gap G' is located not only between the spacers 230T and
the magnetic component 410 but also between the bottom
surface 211 of the heat-dissipating base 200 and the magnetic
component 410. Therefore, the potting glue body 235 not
only dissipates the heat generated by the magnetic component
410 to the heat-dissipating base 200, but also coats the mag-
netic component 410 to stably fix the magnetic induction
module 400 in the accommodation trough 233.

In considering the filling of the potting glue body 235,
when the overall energy loss or the energy loss of the coil is
greater than the magnetic depletion, people having ordinary
skill in the art may fill the gap G' entirely between the mag-
netic component 410 and the three-dimensional structure 230
with the potting glue body 235 according to actual applica-
tion.

Embodiments of this disclosure are not limited thereto. In
other embodiments, the potting glue body 235 may not
entirely fill the gap G' between the magnetic component 410
and the three-dimensional structure 230. FIG. 19B is a sche-
matic cross-sectional view after the heat-dissipating base 200
and the first electromagnetic induction module 400 are
assembled according to one embodiment of this disclosure.
As shown in FIG. 19B, when the overall energy loss or the
energy loss of the coil is smaller than the magnetic depletion,
people having ordinary skill in the art may partially fill the
gap G' between the magnetic component 410 and the three-
dimensional structure 230 with the potting glue body 235
according to actual application, such that the potting glue
body 235 disposed in the accommodation trough 233 has a
height H3 smaller than a height H4 of the electromagnetic
induction module 400. For example, the height H3 of the
potting glue body 235 disposed in the accommodation trough
233 is one half of the height H4 of the first electromagnetic
induction module 400. Specifically, the first electromagnetic
induction module 400 is disposed in the accommodation
trough 233, and the gap G' is located not only between the
spacers 2307 and the first electromagnetic induction module
400 but also between the bottom surface 211 of the heat-
dissipating base 200 and the first electromagnetic induction
module 400.

Because the potting glue body 235 does not fill the entire
three-dimensional structure 230, the embodiment of FIG.
19B may not need the cover, such that a portions of the first
electromagnetic induction module 400 is fixed to the accom-
modation trough 233 through the potting glue body 235, and
another portion of the first electromagnetic induction module
400 is disposed outside the three-dimensional structure 230.

As shown in FIG. 19A, in order to improve the heat-dissi-
pating efficiency, in the embodiment, there are many ther-
mally conductive particles 236 in the potting glue body 235.
Materials of the thermally conductive particles 236 can be
carbon, metal, or a diamond-like material. Embodiments of
this disclosure are not limited thereto. There may be no ther-
mally conductive particles in the potting glue body.

In order to improve the heat-dissipating efficiency, as
shown in FIG. 16B, a fin 206 may be disposed on a surface of
the heat-dissipating base 200 opposite to the bottom surface
211. In addition, as shown in FIG. 16A, in the embodiment,
the electronic device 100 further includes a top cover 930. The
top cover 930 covers the heat-dissipating base 200. Specifi-
cally, the top cover 930 is fixed on the heat-dissipating base
200 through screws B, such that the first printed wiring board
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assembly 600 and the first electromagnetic induction module
400 are accommodated between the top cover 930 and the
heat-dissipating base 200. The heat-dissipating cover 600
further includes a fin 931.

As shown in FIG. 16B, when the energy loss is larger, the
three-dimensional structure 230 of the embodiment can be an
integrated three-dimensional structure 230 monolithically
formed on the heat-dissipating base 200, so as to improve the
heat-dissipating efficiency. Specifically, the spacers 230T are
monolithically connected to the bottom surface 211 of the
heat-dissipating 200 and directly extend from the bottom
surface 211 of the heat-dissipating base 200. More specifi-
cally, at least two spacers 2107 are monolithically connected
to the side wall 291 connected to the three-dimensional struc-
ture 230, such that the spacers 230T and the side wall 291
connected to the three-dimensional structure 230 surround
the accommodation trough 233 together.

The three-dimensional structure 230 is not limited to the
integrated three-dimensional structure 230. In other embodi-
ments, the three-dimensional structure 230 may be an inde-
pendent three-dimensional structure 330. FIG. 20A is an
exploded view of the heat-dissipating base 200, the indepen-
dent three-dimensional structure 330, and the first electro-
magnetic induction module 400 according to one embodi-
ment of this disclosure. FIG. 20B is an assembled view of
20A. As shown in FIG. 20A and FIG. 20B, the embodiment is
similar to the aforementioned embodiment, but the three-
dimensional structure is an independent three-dimensional
structure 330 in the embodiment. The independent three-
dimensional structure 330 is detachably disposed on the heat-
dissipating base 200. As shown in FIG. 20A, after the inde-
pendent three-dimensional structure 330 is independently
manufactured, the independent three-dimensional structure
330 is disposed in the accommodation space 201 and is
assembled to the bottom surface 211 of the heat-dissipating
base 200. For example, one side surface of the independent
three-dimensional structure 330 faces the bottom surface 211,
so a side surface of the independent three-dimensional struc-
ture 330 opposite to the bottom surface 211 (the top surface
331) supports and combines with the first electromagnetic
induction module 400. Then, the three-dimensional structure
330 is assembled to the bottom surface 211 of the heat-
dissipating base 200 through screws B and fixing lugs 334.
Correspondingly, one side of the independent three-dimen-
sional structure 330 is assembled to the bottom surface 211 of
the heat-dissipating base 200.

Specifically, the independent three-dimensional structure
330 is box-shaped and includes a bottom board 332 and a
plurality of side boards 333. The side boards 333 extend from
the bottom board 332 in the extending direction T, so the top
surface 331 of the independent three-dimensional structure
330 is a side surface formed by the side board 333 opposite to
the bottom board 332 together. In the embodiment, the bot-
tom board 332 and the side board 333 surround and form the
accommodation trough 233. The fixing lugs 334 are disposed
on outer surfaces of the two opposite side boards 333 and
extend outwardly along a direction away from the accommo-
dation trough 233. In addition, the bottom board 332 and the
side boards 333 are monolithically connected to each other,
and every two of the side boards 333 form a corner portion
333C. A thickness of each of the corner portions 333C is
larger than a thickness of each of the side boards 333 to
strengthen the structure ofthe independent three-dimensional
structure 330. Embodiments of this disclosure are not limited
thereto. In other embodiments, the side boards can be detach-
ably connected to each other by assembling. Therefore, the
bottom board 332 of the independent three-dimensional
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structure 330 and the side boards 333 can be heat-dissipating
surfaces. When the independent three-dimensional structure
330 is assembled with the heat-dissipating base 200, the heat
generated can be dissipated through the independent three-
dimensional structure 330 to other parts of the heat-dissipat-
ing base 200, thereby improving the heat-dissipating effi-
ciency.

Usually, a shape of the independent three-dimensional
structure is adjusted according to the shape of the magnetic
component, so as to receive the magnetic component therein.
For example, in the embodiment, as shown in FIG. 20A, the
shape of the magnetic component 410 is a cuboid or a shape
similar to a cuboid. Embodiments of this disclosure are not
limited thereto. People having ordinary skill in the art can
make proper modification on the shape of the independent
three-dimensional structure according to their actual applica-
tion. For example, the shape of the independent three-dimen-
sional structure can be cylindrical or semi-cylindrical. The
potting glue can be filled before the independent three-dimen-
sional structure 330 is assembled with the heat-dissipating
base 200.

FIG. 21 is a flow chart of a method for assembling the
electronic device 100 according to one embodiment of this
disclosure. As shown in FIG. 16 A and FIG. 21, a method for
assembling the electronic device 100 is provided. The method
includes the following steps. Step 1101 is performed to pro-
vide the first electromagnetic induction module 400, the heat-
dissipating base 200, and the first printed wiring board 610.
Step 1102 is performed to mount the first electromagnetic
module 400 on the heat-dissipating base 200. Step 1103 is
performed to electrically connect the first printed wiring
board 610 and the first electromagnetic induction module
400.

Therefore, because in the method of the embodiment, the
first printed wiring board 610 is electrically connected to the
electromagnetic induction module 400 after the first electro-
magnetic induction module 400 is mounted on the heat-dis-
sipating base 200, compared to the prior art, in which the
electromagnetic induction module is mounted on the heat-
dissipating base after the electromagnetic induction module
is electrically connected to the printed wiring board, the situ-
ation that the electromagnetic induction module falls apart
from the printed wiring board and thus damages the elec-
tronic connection due to the gravitational force or external
forces is avoided, such that the quality of the electrical con-
nection of the electromagnetic induction module and the
printed wiring board is improved and that the reliability of the
connection is improved.

Step 1101 further includes the following detailed opera-
tions. As shown in FIG. 9 and FIG. 22A, the cover 440 covers
the magnetic components 410 of the first electromagnetic
induction module 400 before the first electromagnetic induc-
tion module 400 is disposed in the accommodation trough
233. Then, as shown in FIG. 16D, the terminal 430 of the
magnetic components 410 are aligned to the second fixing
members 502 of the cover 440.

Step 1102 further includes the following detailed opera-
tions. FIG. 22A is a 3-D view illustrating a potting glue L
injected between the three-dimensional structure 230 and the
magnetic component 410. As shown in FIG. 9, the first elec-
tromagnetic induction module 400 which is not assembled
with the first printed wiring board 610 is disposed in the
accommodation trough 233 of the heat-dissipating base 200.
Then, as shown in FIG. 22 A, the potting glue L fills into a gap
between the three-dimensional structure 230 and the mag-
netic components 410.
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Specifically, as shown in FIG. 22A, when the first electro-
magnetic induction module 400 is disposed in the three-
dimensional structure 230, the cover 440 is fixed on and
covers the three-dimensional structure 230 after the magnetic
components 410 is disposed in the accommodation trough
233, such that a narrow seam 237 is formed between the cover
440 and the three-dimensional structure 230 and that a gap is
formed between the magnetic components 410 disposed in
the accommodation trough 233 of the three-dimensional
structure 230 and inner surfaces of the three-dimensional
structure 230. When the potting glue L is filled into the
accommodation trough 233, the potting glue L. can fill into the
accommodation trough 233 through the narrow seam 237,
such that the potting glue L fills in the gap between the
magnetic components 410 and the accommodation trough
233. The detailed operations of step 1102 may be applied in
the situation that a size of an opening of the accommodation
trough 233 is larger in an assembling environment with poor
visibility. Embodiments of this disclosure are not limited
thereto.

After the step of filling the potting glue L into the gap
between the three-dimensional structure 230 and the mag-
netic components 410, the embodiment further includes plac-
ing the accommodation trough 233 into a glue curing device
(not shown), such as an oven, to cure the potting glue L in the
accommodation trough 233 into the potting glue body 235
(see FIG. 19A).

In other embodiments, step 1102 further includes the fol-
lowing detailed operations. FIG. 22B is a 3-D view illustrat-
ing that the potting glue L is filled into an accommodation
trough 233 in which no objects are placed yet. As shown in
FIG. 22B, the potting glue L fills into the accommodation
trough 233, and the potting glue can partially fill into the
accommodation trough 233. Then, as shown in FIG. 19A, the
magnetic components 410 of the electromagnetic induction
module 400 is disposed in the accommodation trough 233,
such that the magnetic components 410 is infiltrated into the
potting glue L (the situation is similar to the situation that the
magnetic components 410 is disposed in the potting glue
body 235 in FIG. 19B).

As shown in FIG. 19A, specifically, when the first electro-
magnetic induction module 400 is disposed in the accommo-
dation trough 233, i.e., the magnetic components 410 is infil-
trated into the potting glue (refer to the potting glue body 235)
in the accommodation trough 233, the cover 440 is fixed on
and covers the three-dimensional structure 230 after the mag-
netic component 410 is disposed in the accommodation
trough 233. At this time, the potting glue (refer to the potting
glue body 235) is located between the gap G' between the
magnetic components 410 and the three-dimensional struc-
ture 230. The detailed operations of step 1102 may be applied
to the situation that the size of the opening of the accommo-
dation trough 233 is smaller in an assembling environment
with a better visibility. Embodiments of' this disclosure are not
limited thereto.

After the first electromagnetic induction module 400 is
infiltrated into the potting glue L. (refer to the potting glue
body 235), the operations further includes placing the accom-
modation trough 233 into a glue curing device (not shown in
Figs.), such as an oven, to cure the potting glue L in the
accommodation trough 233.

In step 1102, the three-dimensional structure may be the
independent three-dimensional structure 330 detachably dis-
posed on the heat-dissipating base or the integrated three-
dimensional structure 230 is a portion of the heat-dissipating
base 200.
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For example, when the three-dimensional structure is the
independent three-dimensional structure 330 and the potting
glue already fills in the independent three-dimensional struc-
ture 330, the potting glue in the independent three-dimen-
sional structure 330 can be cured independently, and then the
independent three-dimensional structure 330 is assembled on
the heat-dissipating base 200. On the contrary, when the
three-dimensional structure is the integrated three-dimen-
sional structure 230, the entire heat-dissipating base 200
including the integrated three-dimensional structure 230 is
required to be placed into the glue curing device to cure the
potting glue.

Before assembled on the heat-dissipating base 200, the
independent three-dimensional structure can be placed into
the glue curing device in advance. Therefore, because a
weight of the heat-dissipating base is greater than a weight of
the independent three-dimensional structure, it takes less
effort and time for workers to move the independent three-
dimensional structure 330. In addition, a volume of the heat-
dissipating base 200 is greater than a volume of the indepen-
dent three-dimensional structure 330, the glue curing device
can accommodate more the independent three-dimensional
structure 330 than the heat-dissipating base 200 while the
curing process is performed. Therefore, if the independent
three-dimensional structure 330 is adopted and the curing
process is performed before the independent three-dimen-
sional structure 330 is assembled with the heat-dissipating
base 200, the assembly time and the curing cost can be
reduced.

In addition, as shown in FIG. 19A, when the potting glue is
filled in the accommodation trough 233, the workers can
entirely fill the gap G' between the three-dimensional struc-
ture 230 and the magnetic components 410 with the potting
glue (refer to the potting glue body 235). Or, as shown in FIG.
19B, the workers can partially fill the gap G' between the
three-dimensional structure 230 and the magnetic compo-
nents 410 with the potting glue (refer to the potting glue body
235), and the height H3 of'the potting glue (refer to the potting
glue body 235) disposed in the accommodation trough 233 is
smaller than the height H4 of the first electromagnetic induc-
tion module 400. For example, the height H3 of the potting
glue (refer to the potting glue body 235) is one half of the
height H4 of the first electromagnetic induction module 400.

People having ordinary skill in the art can make proper
modification on the potting glue according to their actual
application. The key point is that the potting glue can be filled
in the accommodation trough to coat and protect the magnetic
components of the electromagnetic induction module. The
potting glue can be, for example, liquid potting glue or semi-
solid potting glue. Specifically, the liquid potting glue can be
UB-5204, LORD SC-309, and the semi-solid potting glue can
be Dow Corning DC527.

In another embodiment, step 1101 further includes the
following detailed operations. FIG. 23 is a 3-D view illustrat-
ing the accommodation trough 233 in which the magnetic
component 410 is disposed in advance. As shown in FIG. 23,
before the cover 440 covers the magnetic component 410 of
the first electromagnetic induction module 400, the magnetic
component 410 is disposed in the accommodation trough 233
independently. Then, the cover 440 covers the magnetic com-
ponent 410. Then, the terminal 430 is aligned to the second
fixing member 502 of the cover 440 (as shown in FIG. 16A).

In another embodiment, step 1102 further includes the
following detailed operations. After the cover 440 covers the
magnetic component 410, the cover 440 is fixed to the three-
dimensional structure 230 (as shown in FIG. 16B or F1G. 17).
Embodiments of this disclosure are not limited thereto. In
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other embodiments, the step of aligning the terminal 430 of
the magnetic component 410 to the second fixing member
502 of the cover 440 can be performed after the cover 440 is
fixed on the three-dimensional structure 230. The filling
sequence and details about the potting glue can be similar to
the aforementioned embodiments.

Step 1103 further includes the following detailed opera-
tions. As shown in FIG. 16 A and FIG. 16C, the terminal 430
of the first electromagnetic induction module 400 is fixed to
the first connecting portion 640 of the first printed wiring
board 610 through an electrically conductive fixing member
501. Therefore, the first printed wiring board 610 is physi-
cally connected to the first electromagnetic induction module
400, and the first printed wiring board 610 is electrically
connected to the first electromagnetic induction module 400.
Specifically, before the terminal 430 is fixed to the first con-
necting portion 640 by the electrically conductive first fixing
member 501, such as a metal screw, the first printed wiring
board 610 is disposed upside down to cover the first electro-
magnetic induction module 400, such that the terminal 430 of
the first electromagnetic induction module 400 respectively
face the first connecting portion 640 of the first printed wiring
board 610.

Though the connecting portion (or the terminal 430) of the
electromagnetic induction module of the aforementioned
embodiments is fixed to the connecting portion of the printed
wiring board by locking, in other embodiments, step 1103
further includes the following detailed operations. The con-
necting portion of the electromagnetic induction module is
electrically connected to the connecting portion of the printed
wiring board. For example, through solder welding process,
the connecting portion of the electromagnetic induction mod-
ule is coupled with the connecting portion of the printed
wiring board through conductive pads. Therefore, the printed
wiring board is physically connected to the electromagnetic
induction module, and the printed wiring board is electrically
connected to the electromagnetic induction module.

Inaddition, in step 1103, people having ordinary skill in the
art can use a coupling method combined with locking and
welding according to their actual application. Embodiments
of this disclosure are not limited thereto.

As described above, the first electromagnetic induction
module 400 can be fixed to the first connecting portion 640 of
the first printed wiring board 610 through the terminal 430 of
the first electromagnetic induction module 400, such that the
first electromagnetic induction module 400 is electrically
connected to the first printed wiring board 610. The detailed
information about the embodiments is described in the fol-
lowing. FIG. 24 is an exploded view of the electronic device
100 according to another embodiment of this disclosure. FIG.
25 is an exploded view of the cover 440 and the terminal 430
of FIG. 24. Specifically, the terminal 430 is electrically con-
nected to the magnetic component 410 and the first printed
wiring board 610. The terminal 430 includes a main body
432, a third coupling portion 434, and a fourth coupling
portion 436. The third coupling portions 434 and the fourth
coupling portion 436 are disposed on the main body 432 of
the terminal 430. The fixing member (or the cover 440) is
connected to the magnetic component 410. The cover 440
includes a main body 442, a first coupling portion 444, and a
second coupling portion 446. The main body 442 of the cover
440 has a first surface 442F and a second surface 4428 con-
nected to the first surface 442F, and a normal direction of the
first surface 442F and a normal direction of the second surface
4428 are interlaced with each other. The first coupling portion
444 is disposed on the first surface 142F, for being detachably
coupled with the coupling portion 434, such that degrees of
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freedom in a first direction D1 and a second direction D2 of
the terminal 430 are restricted. The second coupling portion
446 is disposed on the second surface 4428, for being detach-
ably coupled with the fourth coupling portion 436, such that
adegree of freedom in a third direction D3 ofthe terminal 430
is restricted. The first direction D1, the second direction D2,
and the third direction D3 are linearly independent.

As shown in FIG. 24 and FIG. 25, the main body 442 of the
cover 440 has a notch 448 therein. The second fixing member
502 is accommodated in the notch 448 and has a threaded hole
503 therein. The first printed wiring board 610 has a first
through hole 641 therein. The main body 432 of the terminal
430 has a second through hole 431 therein. In the assembling
process, the first fixing member 501 first passes through the
through hole 641 of the first printed wiring board 610, then
through the second through hole 431 of the main body 432 of
the terminal 430, and then is coupled with the second cou-
pling member 502. Specifically, in the embodiment, when the
second fixing member 502 is accommodated in the notch 448,
the third coupling portion 434 is coupled with the first cou-
pling portion 444, and the fourth coupling portion 436 is
coupled with the second coupling portion 446, the threaded
hole 503 of'the second fixing member 502 is connected to the
second through hole 431 of the main body 432 of the terminal
430, such that the first fixing member 501 may pass the first
through hole 641 of the first printed wiring board 610 and the
second through hole 431 of the main body 432 of the terminal
430 and be coupled with the second fixing member 502.

More specifically, as shown in FIG. 25, the cover 440 at
least partially covers the magnetic component 410. People
having ordinary skill in the art can make proper modification
on the cover 440 according to their actual application.

The third coupling portion 434 may be a protruded cou-
pling portion, and the first coupling portion 444 may be a
recessed coupling portion. With the shape matching, the third
coupling portion 434 may be detachably coupled with the first
coupling portion 444. By restricting the degrees of freedom in
the first direction D1 and the second direction D2 of the third
coupling portion 434, the degrees of freedoms in the first
direction D1 and the second direction D2 of the terminal 430
is restricted as well. People having ordinary skill in the art can
make proper modification on the shape matching according to
their actual application. In other embodiments, the third cou-
pling portion 434 may be a recessed coupling portion, and the
first coupling portion 444 may be a protruded coupling por-
tion. The key point is that the degrees of freedoms in the first
direction D1 and the second direction D2 of the terminal 430
can be restricted.

The fourth coupling portion 436 may be a recessed cou-
pling portion, and the second coupling portion 446 may be a
protruded coupling portion. Similarly, with the shape match-
ing, the fourth coupling portion 436 may be detachably
coupled with the second coupling portion 446. By restricting
the degree of freedom in the third direction D3 of the fourth
coupling portion 436, the degree of freedom in the third
direction D3 of the terminal 430 is restricted as well. People
having ordinary skill in the art can make proper modification
on the shape matching according to their actual application.
In other embodiments, the fourth coupling portion 436 may
be a protruded recessed coupling portion, and the second
coupling portion 446 may be a recessed protruded coupling
portion. The key point is that the degree of freedom in the
third direction D3 of the terminal 430 can be restricted.

Because the first direction D1, the second direction D2, and
the third direction D3 are linearly independent, when the
degrees of freedom in the first direction D1, the second direc-
tion D2, and the third direction D3 are all restricted, the
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terminal 430 is stably fixed. The terminal 430 includes the
connecting end 438, the wire 420 extends from the magnetic
component 410, and the connecting end 438 is electrically
connected to the wire 420, such that the magnetic component
410 is electrically connected to the terminal 430. The con-
necting end 438 may be connected to the wire 420 by riveting
or welding, and the wire 420 may be a single-strand or multi-
strand wire. Specifically, the wire 420 may be a wire extend-
ing from the coil. As shown in FIG. 24 and FIG. 25, in the
embodiment, four terminals 430 are coupled with the main
body 442 of the cover 440.

As shown in FIG. 24, the positions of the first through holes
641 correspond to the second through holes 431 of the main
body 432 ofthe terminal 430. When the third coupling portion
434 is coupled with the first coupling portion 444 and the
fourth coupling portion 436 is coupled with the second cou-
pling portion 446, as shown in FI1G. 25, the threaded hole 503
of the second fixing member 502 is connected to the second
through hole 431 ofthe main body 432 of the terminal 430. At
that time, the assembly worker may use the first fixing mem-
ber 501 to fix the first printed wiring board 610 to the main
body 432 of the terminal 430. The assembly worker first
inserts the first fixing member 501 through the first through
hole 641 of the first printed wiring board 610, and then
through the second through hole 431 of the main body 432 of
the terminal 430. Then, the assembly work couples the first
fixing member 501 with the second fixing member 502. As
shown in FIG. 25, because the shape of the notch 448 matches
the second fixing member 502, the second fixing member 502
cannot rotate in the notch 448. Therefore, when the first fixing
member 501 is being coupled with the second fixing member
502, the first fixing member 501 may rotate with respect to the
second fixing member 502, such that the coupling of the first
fixing member 501 and the second fixing member 502 may be
performed successfully. The notch 448 may be a hexagonal
column or a polygonal column.

Because the second fixing member 502 is restricted in the
notch 448 by the terminal 430, the first fixing member 501 as
well as the first printed wiring board 610 is restricted by the
terminal 430 after the first fixing member 501 is coupled with
the second fixing member. However, because the degrees of
freedom in the first direction D1, the second direction D2, and
the third direction D3 of the terminal 430 is restricted, and
because the terminal 430 is stably fixed to the cover 440.
Therefore, in the embodiment, the first printed wiring board
610 is stably fixed to the cover 440.

In order to easily couple or detach the third coupling por-
tion 434 with the first coupling portion 444 and to easily
couple or detach the fourth coupling portion 436 with the
second coupling portion 446, in the embodiment, the main
body 442 of the cover 440 has a recessed portion 447, for
providing an assembling space. The second surface 442S of
the main body 442 of the cover 440 is at least one inner
surface of the recessed portion 447.

FIG. 26 is an exploded view of the assembling surface
442 A of the cover 440 of FIG. 24. As shown in FIG. 25 and
FIG. 26, in the embodiment, the main body 442 of the cover
440 has the assembling surface 442A facing the magnetic
component 410, and the first surface 442F is opposite to the
assembling surface 442 A. Specifically, the first surface 442F
is a top surface opposite to the assembling surface 442A. The
cover 440 may be assembled with the magnetic component
410 by gluing, coupling, or other appropriate methods.

Though in FIG. 25, the second surface 4428 is at least one
inner surface of the recessed portion 447, people having ordi-
nary skill in the art can make proper modification according to
their actual application. FIG. 27 is an exploded view of the
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cover 440 and the terminal 430 according to another embodi-
ment of this disclosure. In another embodiment shown in FIG.
27, the second surface 4428 is a side surface connected to the
first surface 442F. The key point is that the terminal 430 can
be coupled with the cover 440.

In one embodiment, the fixing member can be a bobbin
440, for holding at least one coil 414. FIG. 28 is an exploded
view of the bobbin 440 and the terminal 430 according to
another embodiment of this disclosure. As shown in FIG. 28,
in the embodiment, the bobbin 440 includes a main body 442,
the first coupling portion 444, and the coupling portion 446.
The main body 442 of the bobbin 440 has a first surface 442F
and a second surface 4428 connected to the first surface 442F,
and a normal direction of the first surface 442F and a normal
direction of the second surface 442S are interlaced with each
other. The first coupling portion 444 is disposed on the first
surface 442F, for being detachably coupling with the third
coupling portion 434 of the terminal 430, such that the
degrees of freedom in the first direction D1 and the second
direction D2 of the terminal 430 are restricted. The second
coupling portion 446 is disposed on the second surface 442S,
for being detachably coupling with the fourth coupling por-
tion 436 of the terminal 430, such that the degree of freedom
in the third direction D3 of the terminal 430 is restricted. The
first direction D1, the second direction D2, and the third
direction D3 are linearly independent. The terminal 430
includes a connecting end 438, the wire 420 extends from the
coil 414, and the connecting end 438 is electrically connected
to the wire 420, such that the coil 414 is electrically connected
to the terminal 430. As shown in FIG. 28, in the embodiment,
two terminals 430 are coupled with the main body 442 of the
bobbin 440.

Similarly, in the embodiment, the main body 442 of the
bobbin 440 has a notch 448 therein, for accommodating the
second fixing member 502. When the second fixing member
502 is accommodated in the notch 448, the third coupling
portion 434 is coupled with the first coupling portion 444, and
the fourth coupling portion 436 is coupled with the second
coupling portion 446, the threaded hole 503 of the second
fixing member 502 is connected to the second through hole
431 of the main body 432 of the terminal 430.

Though the second surface 4428 is a specific side surface
connected to the first surface 442F in FIG. 28, people having
ordinary skill in the art can make proper modification accord-
ing to their actual application. FIG. 29 to FIG. 30 are exploded
views of the bobbin 440 and the terminal 430 according to
another embodiment of this disclosure. As shown in FIG. 29
and FIG. 30, the second surface 442S is another side surface
connected to the first surface 442F. The key point is that the
terminal 430 can be coupled with the bobbin 440.

As shown in FIG. 10 and FIG. 15, the heat-dissipating
component 710 is disposed on the heat-dissipating base 200.
The elastic clip 720 is partially mounted on the heat-dissipat-
ing component 710. Each of the switching elements 730
includes a heating body 731 and pin feet 732. The pin feet 732
are electrically connected to the first printed wiring board
assembly 600, and the heating body 731 is clamped between
the heat-dissipating component 710 and the elastic clip 720.

In the above deposition configuration, the heat-dissipating
component 710 and the switching element 730 tightly contact
each other through the elastic clip 720. Therefore, No matter
how the switching element 730 is disposed, the failure risk of
the switching element 730 due to overheating can be reduced,
and the lifetime of the switching element 730 can be
increased.

As shown in FIG. 10 and FIG. 11, the three-dimensional
structure 230 is disposed on the heat-dissipating base 200 and
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may be separated from the heat-dissipating component 710.
Because the first electromagnetic induction module 400 gen-
erates a lot of heat when operating, the heat generated by the
first electromagnetic induction module 400 may be dissipated
to the heat-dissipating case 200 by the three-dimensional
structure 230. At this time, because the heat-dissipating com-
ponent 710 is separated from the three-dimensional structure
230, the heat generated by the first electromagnetic module
400 can be prevented from directly transferring to the heat-
dissipating component 710, thus avoiding affecting the heat-
dissipating efficiency of the heat-dissipating component 710
for the switching element 730.

Specifically, the first surface 691 of the first printed wiring
board assembly 600 faces the three-dimensional structure
230. The switching elements 730 are uprightly disposed on
the first surface 691 of the first printed wiring board assembly
600. Because the switching elements 730 are respectively
uprightly disposed on the first printed wiring board assembly
600 and are respectively tightly clamped between the heat-
dissipating component 710 and the elastic clip 720, such that
areas on the first printed wiring board assembly 600 occupied
by the switching elements 730 become smaller to reduce the
volume of the electronic device 100, and heat may be effec-
tively dissipated due to a high thermal conductivity of the
heat-dissipating component 710.

Additionally, each of the heating bodies 731 is clamped
between the heat-dissipating component 710 and the elastic
clip 720. Each of the pin feet 732 is disposed between the
heating body 731 and the first printed wiring board assembly
600, and is electrically connected to the first printed wiring
board assembly 600 and the heating body 731. An appropriate
distance A is maintained between the heating body 731 and
the first printed wiring board assembly 600, and the heating
body 731 is spaced apart from the first printed wiring board
assembly 600 at the distance A.

FIG. 31is a partially enlarged view of an area M of FIG. 10.
As shown in FIG. 31, in the embodiment, the elastic clip 720
includes a main body 721, a fixing portion 722 and a pressing
portion 723. The fixing portion 722 is located on a portion of
the main body 721, and is mounted on the heat-dissipating
component 710 by fixing components such as screws T. The
pressing portion 723 is located on another portion of the main
body 721 and presses the switching elements 730 to contact
the heat-dissipating component 710. The main body 721 may
be a stripe, and the elastic clip 720 may include two pressing
portions 723. The two pressing portions 723 are disposed on
two opposite ends of the main body 721. Each of the two
pressing portions 723 is convex. The fixing portion 722 is
located between the two pressing portions 723 and is fixed to
the heat-dissipating component 710 by the screws T disposed
in a gap between any two adjacent heating bodies 731.

Therefore, the fixing portion 722 is fixed to the heat-dissi-
pating component 710 in a direction from the elastic clip 720
to the heat-dissipating component 710 by the screws T, and
the main body 721 of the elastic clip 720 is forced to respec-
tively push the two pressing portions 723 in a direction D4
toward the heat-dissipating component 710, such that a sur-
face of the heating body 731 tightly contacts a surface of the
heat-dissipating component 710, thereby generating suffi-
cient contact pressure on a contact surface between the main
body 721 and the heat-dissipating component 710, and mean-
while eliminating the gap between the heating body 731 and
the heat-dissipating 710, thus lowering an interfacial thermal
resistance between the main body 721 and the heat-dissipat-
ing component 710.

The disclosure does not intend to limit the materials of the
heat-dissipating component and the elastic clip. However,
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when the materials of the heat-dissipating component and the
elastic clip are conductive materials such as metals, the sur-
faces of the heat-dissipating component and the elastic clip
are covered with thermal conductive isolation layers (not
shown in Figures) so as to be electrically isolated from the
switching elements.

As shown in FIG. 11, the accommodation space 201
accommodates the heat-dissipating component 710, the elas-
tic clip 720, the three-dimensional structure 230, the first
electromagnetic induction module 400, the first printed wir-
ing board assembly 600, and the switching elements 730. The
three-dimensional structure 230 is disposed on the bottom
surface 211 and between the first printed wiring board assem-
bly 600 and the bottom surface 211. The first printed wiring
board assembly 600 is fixed to the first electromagnetic induc-
tion module 400 by fixing members such as the screws 501.
The heat-dissipating component 710 faces an inner surface
2911 of one of the side walls 291. In the embodiment, the
heat-dissipating component 710 is a portion of the bottom
surface 211 of the heat-dissipating case 200. An adequate
distance is maintained between the heat-dissipating compo-
nent 710 and an inner surface 2911 of the one of the side walls
291 disposed on the bottom surface 211.

People having ordinary skill in the art can make proper
modification on the heat-dissipating component and the heat-
dissipating case according to their actual application. In other
embodiments, the heat-dissipating component may be
detachably mounted on the bottom surface of the heat-dissi-
pating base.

In the embodiment, the elastic clip 720 is closer to the side
wall 291 facing the heat-dissipating component 710 than the
heat-dissipating component 710. An outer surface 2910 of the
side wall 291 is a portion of the outer surface of the electronic
device 100. A height H5 of the side wall 291, i.e., a minimum
distance between a top surface of the side wall 291 away from
the bottom surface 211 and the bottom surface 211, is smaller
than a height H6, i.e., a minimum distance between the fixing
portion 722 and the bottom surface 211. In other words, as
shown in FIG. 10 and FIG. 11, after the first printed wiring
board assembly 600 is assembled on the heat-dissipating case
200, the side wall 291 of the heat-dissipating case 200 is not
too high and thus does not block the fixing portion 722 of the
elastic clip 720. For example, a height of the side wall 291 on
the left side is smaller from the one end of the side wall 291 to
the other end of the side wall 291, such that a height H7 of the
side wall 291 is reduced to a height H8, and the fixing portion
722 of elastic clip 720 is exposed from a portion of the side
wall 291 with a smaller height.

Therefore, in the embodiment, because the elastic clip 720
is closer to the inner surface 2911 of the side wall 291 facing
the heat-dissipating component 710 than the heat-dissipating
component 710, and because the fixing portion 722 of elastic
clip 720 is exposed from the portion of the side wall 291 with
a smaller height, the elastic clip 720 can be easily fixed to the
heat-dissipating component 710 by assembly workers from a
position near the portion of the side wall 291 with a smaller
height, and the elastic clip 720 may be fixed to the heat-
dissipating component 710 after the first printed wiring board
assembly 600 covers the first electromagnetic induction mod-
ule 400. Therefore, the assembling time becomes shorter, and
the assembling process becomes more flexible, and no other
additional special fixing tools are needed, thus reducing the
assembling time and cost.

FIG. 32 is an assembled view of an elastic clip 720' and a
heat-dissipating component 710' according to another
embodiment of this disclosure. As shown in FIG. 32, the
elastic clip 720" and the heat-dissipating component 710' of
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the embodiment is similar to the elastic clip 720 and the
heat-dissipating component 710 of the aforementioned
embodiment, and the only difference is that the appearances
of the elastic clip 720" and the heat-dissipating component
710" of the embodiment are different from the appearances of
the elastic clip 720 and the heat-dissipating component 710 of
the embodiment. Specifically, the heat-dissipating compo-
nent 710' is an independent object, and the heat-dissipating
component 710' is detachably mounted on the heat-dissipat-
ing base 200. The heat-dissipating component 710" includes a
heat-dissipating block 711' and a base 712'. The heat-dissi-
pating block 711' partially contacts the switching element
730. The base 712' is connected to the heat-dissipating base
200. For example, the base 712' is a strip. One side of the base
712' is connected to the heat-dissipating block 711', and two
opposite ends of the base 712' are fixed to the heat-dissipating
base 200 (the bottom surface 211 of FIG. 11, for example)
through screws T. Though there is no printed wiring board in
FIG. 32, it only means that the switching element 730 is not
mounted on the printed wiring board yet, and it does not mean
that the switching element 730 does not need to be mounted
on the printed wiring board. The heat-dissipating component
710' may be assembled with the heat-dissipating base 200
before or after contacting the switching element 730.

Therefore, the deposition position of heat-dissipating com-
ponent 710" may be adjusted according to the deposition
position of the switching element 730. Then, as long as the
heat-dissipating component 710' is fixed to the heat-dissipat-
ing base 200, the heat-dissipating component 710' provides
the switching element 730 with an appropriate heat-dissipat-
ing path.

As shown in FIG. 32, the heat-dissipating component 710'
has a bottom surface 714", and the bottom surface 714' ther-
mally contacts the heat-dissipating base 200 (or the first pro-
trusion top surface 2217T). In additional, the heat-dissipating
component 710' may further have a mechanical fastening
surface 713'. The heat-dissipating component 710' is
mounted on the first protrusion 221 (see FIG. 5) of the heat-
dissipating base 200 through the mechanical fastening sur-
face 713', and the mechanical fastening surface 713" and the
bottom surface 714' of the heat-dissipating component 710'
are not coplanar. Therefore, the mechanical fastening surface
713' doesn’t directly contact the heat-dissipating base 200.
Embodiments of this disclosure are not limited thereto. FIG.
33 is an assembled view of an insulated strut 800, the elastic
clip 720", and the heat-dissipating component 710" according
to one embodiment of this disclosure. In other embodiments,
for example, as shown in FIG. 33, the mechanical fastening
surface 713" of the heat-dissipating component 710" and the
bottom surface 714" of the heat-dissipating component 710"
are coplanar, so the mechanical fastening surface 713" of the
heat-dissipating component 710" directly contacts the heat-
dissipating base 200.

As shown in FIG. 32, the heat-dissipating component 710'
is [-shaped. Compared to the L-shaped heat-dissipating com-
ponent 710" shown in FIG. 33, the heat-dissipating compo-
nent 710" doesn’t have alignment issue for the screws T due to
an angle deviation of a bended portion of the heat-dissipating
component, so the heat-dissipating component 710' can be
easily assembled. Compared with the heat-dissipating com-
ponent 710", the heat-dissipating component 710" needs less
material to be manufactured, so the cost can be reduced.
Therefore, the heat-dissipating component 710' or the heat-
dissipating component 710" can be selected according to the
actual application.

The method for assembling the heat-dissipating compo-
nent and the heat-dissipating base can be the same as what is
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shown in FIG. 32 or FIG. 33. Embodiments of this disclosure
are not limited thereto. People having ordinary skill in the art
can choose any appropriate method to assemble the heat-
dissipating component and the heat-dissipating base accord-
ing to their actual application.

Additionally, as shown in FIG. 32, the elastic clip 720'
includes a main body 721', three fixing portion 722' and a
pressing portion 723'. For example, the main body 721' is a
stripe. Three fixing portions 722' are disposed on the main
body 721" at intervals, and the fixing portions 722' is fixed to
the base 712' through the screws T, such that a clamping space
724 allowing the heating body 731 to be inserted therein is
formed between the elastic clip 720" and the heat-dissipating
block 711'. The three pressing portions 723" all extend out-
wardly from one side of the main body 721'. The number of
the pressing portions 723' is the same as the number of the
heating bodies 731, and the pressing portions 723" are respec-
tively corresponding to the heating bodies 731. Each of the
pressing portions 723' is hook-shaped, and one end of each of
the pressing portions 723' presses the corresponding heating
body 731.

By designing each of the pressing portions 723' to bend
toward the heat-dissipating block 711', each of the pressing
portion 723" are forced to press the heating body 731 toward
the heat-dissipating component 710", such that one surface of
the heating body 731 tightly contact one surface of the heat-
dissipating block 711'. Therefore, adequate contact pressure
on the contact surface of the heating body 731 and the heat-
dissipating block 711' is generated, and a gap between the
heating body 731 and the heat-dissipating block 711" is elimi-
nated, such that an interfacial thermal resistance between the
heating body 731 and the heat-dissipating block 711" is low-
ered.

The disclosure does not intend to limit the materials of the
heat-dissipating component and the elastic clip. However,
when the materials of the heat-dissipating component and the
elastic clip are conductive materials such as metals, an isola-
tion layer with a high thermal conductivity (not shown in
Figures) covers surfaces of the heat-dissipating component
and the elastic clip to electrically isolate switching elements.

FIG. 7B is a cross-sectional view of FIG. 7A. As shown in
FIG.7A and FIG. 7B, the second printed wiring board assem-
bly 910 is disposed on the bottom surface 211 of the heat-
dissipating base 200. The second printed wiring board assem-
bly 910 and the three-dimensional structure 230 are disposed
side by side, and the second printed wiring board assembly
910 is not disposed on the first electromagnetic induction
module 400. The switching elements 911, such as the switch-
ing elements, are respectively flatly disposed on the heat-
dissipating component 710"'. Embodiments of this disclosure
are not limited thereto. In other embodiments, the switching
element 911 is respectively flatly disposed on the second
printed wiring board assembly 910.

In addition, each of the electronic components 911
includes a heating body 912 and pin feet 913. One end of each
of the pin feet 913 is electrically connected to the second
printed wiring board assembly 910, and the other end of each
of'the pin feet 913 supports the heating body 912 after bend-
ing. As shown in FIG. 7B, each of the heating bodies 912 is
clamped between the heat-dissipating component 710" and
the elastic clip 720.

The disclosure does not intend to limit the materials of the
heat-dissipating component and the elastic clip. However,
when the materials of the heat-dissipating component and the
elastic clip are conductive materials such as metals, an isola-
tion layer with a high thermal conductivity (not shown in
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Figures) covers surfaces of the heat-dissipating component
and the elastic clip to electrically isolate switching elements
911.

Additionally, as shown in FIG. 7A and FIG. 7B, a side
surface of the heat-dissipating component 710" is connected
to one of the side walls 291 of the heat-dissipating base 200,
and the heat-dissipating component 710™ is a portion of the
bottom surface 211. The elastic clip 720 is mounted on the
heat-dissipating component 710" through the fixing compo-
nent such as the screws T. Therefore, the heat-dissipating
component 710" dissipates heat to the heat-dissipating case
200 through two paths, and the heat-dissipating efficiency of
the heat-dissipating component 710" is enhanced.

People having ordinary skill in the art can make proper
modification on the heat-dissipating component and the heat-
dissipating base according to their actual application. In other
embodiments, the heat-dissipating component may be
detachably mounted on the heat-dissipating base.

FIG. 34 is a top view of the heat-dissipating base 200
according to another embodiment of this disclosure. As
shown in FIG. 34, the form of the elastic clip 720' is different
from the elastic clip 720 of FIG. 7A.

As shown in FIG. 34, the heat-dissipating component 710"
is a heat-dissipating block which is a portion of the bottom
surface 211 of the heat-dissipating base 200. For clearly illus-
trating the connection relation between the heat-dissipation
component 710" and the bottom surface 211 of the heat-
dissipating base 200, one switching element 911 correspond-
ing to the leftmost pressing portion 723' is omitted. The
number of electronic components 912 shown in FIG. 8 is
three, which does not mean the actual number of the elec-
tronic component 912. The elastic clip 720" includes a main
body 721, two fixing portions 722', and pressing portions
723'. The main body 721' is a strip. The two fixing portions
722" are disposed on the main body 721' at intervals, and the
fixing portions 722" are fixed to the heat-dissipating compo-
nent 710" through the screws T. The pressing portions 723" all
extend outwardly from one side of the main body 721'. A
number of the pressing portions 723" is the same as a number
of the heating bodies 912, and the pressing portions 723'
respectively correspond to the heating bodies 912. Each of the
pressing portions 723' is hook-shaped, and one end of each of
the pressing portion 723' presses the corresponding heating
body 912.

By designing each of the pressing portions 723' to bend
toward the heat-dissipating component 710™, each of the
pressing portion 723' presses the heating body 912 in a direc-
tion D2' toward the heat-dissipating component 710" such
that one surface of the heating body 912 tightly contact one
surface of the heat-dissipating component 710" Therefore, a
contact surface between the heating body 912 and the heat-
dissipating component 710" is increased, and a gap between
the heating body 912 and the heat-dissipating component
710™ is eliminated. Because each of the surfaces with the
maximum areas of the heating body 912 are aligned with each
other, the surfaces at the same side of the heating body 912
contact the heat-dissipating component 710", and a better
heat-dissipating efficiency is provided.

FIG. 35 is a flow chart of a method for assembling the
electronic device according to one embodiment of this dis-
closure. As shown in FIG. 11 and FIG. 35, a method for
assembling the electronic device 100 is provided. The method
includes the following steps. Step 1201 is performed to
enable the heat-dissipating component 710 to physically con-
tact the switching element 730. Then, step 1202 is performed
to fix the elastic clip 720 to the heat-dissipating component
710, so as to clamp the switching element 730 between the
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heat-dissipating component 710 and the elastic clip 720.
Therefore, before or after welding the electronic component
on the first printed wiring board assembly, the electronic
component is fixed to the heat-dissipating component
through the elastic clip, such that two opposite sides of the
electronic component respectively tightly contact the elastic
clip and the heat-dissipating component. Therefore, the
assembling time becomes shorter, and the assembling process
for the electronic component becomes more flexible.

Though the heat-dissipating component 710 is a portion of
the heat-dissipating base 200 in the method, embodiments of
this disclosure are not limited thereto. In other embodiments,
such as the embodiment shown in FIG. 32, if the heat-dissi-
pating component 710’ is independent from the heat-dissipat-
ing base 200, a step of assembling the heat-dissipating com-
ponent 710" to the heat-dissipating base 200 is performed
before step 1201 or after step 1202.

FIG. 36 is a flow chart of a method for assembling the
electronic device in one sequence according to one embodi-
ment of this disclosure. FIG. 37A to FIG. 37D are diagrams of
intermediate sequential stages showing the method of FIG.
36. As shown in FIG. 36 and FIGS. 37A to 37D, the sequence
of steps of the embodiment is based on the configuration
shown in FIG. 11, and the method for assembling the elec-
tronic device 100 including the following steps.

Step 1301 is performed to provide the heat-dissipating
component 710 and the switching element 730. Step 1302 is
performed to cover the heat-dissipating component 710 with
the first printed wiring board assembly 600, such that the
switching element 730 physically contacts the heat-dissipat-
ing component 710. Step 1303 is performed to fix the elastic
clip 720 to the heat-dissipating component 710, so as to
tightly clamp the switching element 730 between the elastic
clip 720 and the heat-dissipating component 710.

Specifically, in step 1301, the heat-dissipating component
710 is a portion of the heat-dissipating base 200 (see FIG.
37A), and the switching element 730 is welded on the first
printed wiring board assembly 600 (see FIG. 37B). In the
embodiment, the switching element 730 of FIG. 37B is
uprightly welded on the first printed wiring board assembly
600. However, the switching element 730 may be flatly dis-
posed on the first printed wiring board assembly 600. In step
1302, the first printed wiring board assembly 600 welded with
the switching element 730 of FIG. 37C covers the heat-dis-
sipating component 710, such that a surface of the heat-
dissipating component 710 contacts a common mounting
surface of the switching element 730. In step 1303, the elastic
clip 720 physically contacts a surface away from the heat-
dissipating component 710 of the switching element 730, and
the elastic clip 720 presses the switching element 730 toward
the heat-dissipating component 710 hard and fixes the switch-
ing element 730 to the heat-dissipating component 710.

Therefore, if the heat-dissipating component 710 and the
switching element 730 are disposed on the side walls 291 of
the heat-dissipating base 200 (see FIG. 11), the position in
which the elastic clip 720 is fixed to the heat-dissipating
component 710 (that is, fixing portion) is not blocked by the
side wall 291 of the heat-dissipating base 200 (see FIG. 11)
even after the first printed wiring board assembly 600 is
assembled with the heat-dissipating base 200, and assembly
workers may easily fix the elastic clip 720 to the heat-dissi-
pating component 710 from outside. Therefore, no other
additional special fixing tools are needed, and the assembling
time and cost are reduced.

Though in this sequence, the heat-dissipating component
710 is a portion of the heat-dissipating base 200, embodi-
ments of this disclosure are not limited thereto. In other
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embodiments, such as the embodiment shown in FIG. 32, if
the heat-dissipating component 710' is independent from the
heat-dissipating base 200, a step of assembling the heat-
dissipating component 710" with the heat-dissipating base
200 is performed before the step 1302 or after the step 1303.

FIG. 38 is a flow chart of a method for assembling an
electronic device in another sequence according to one
embodiment of this disclosure. FIGS. 39A to 39D are dia-
grams of intermediate sequential stages showing the method
of FIG. 38. As shown in FIG. 38 and FIGS. 39A to 39D, the
sequence of the embodiment is based on the configuration
shown in FIG. 11, and the method for assembling the elec-
tronic device 100 includes the following steps.

Step 1401 is performed to provide the heat-dissipating
component 710 and the switching element 730. Step 1402 is
performed to enable the heat-dissipating component 710 to
physically contact the switching element 730. Step 1403 is
performed to fix the elastic clip 720 to the heat-dissipating
component 710, so as to tightly clamp the switching element
730 between the elastic clip 720 and the heat-dissipating
component 710. Step 1404 is performed to cover the switch-
ing element 730 with the first printed wiring board assembly
600. Step 1405 is performed to weld the switching element
730 on the first printed wiring board assembly 600.

Specifically, in step 1401, the heat-dissipating component
710 is a portion of the heat-dissipating base 200 (see FIG.
39A), and the switching element 730 is not mounted on the
first printed wiring board assembly 600 yet (see FIG. 39B). In
step 1402, the switching element 730 is not welded a surface
of the heat-dissipating component 710 of FIG. 39B yet. In
step 1403, the elastic clip 720 contacts a surface away from
the heat-dissipating component 710 of the switching element
730 (see FIG. 39C), and the elastic clip 720 presses the
switching element 730 toward the heat-dissipating compo-
nent 710 hard and fixes the switching element 730 to the
heat-dissipating component 710. In step 1404, the first
printed wiring board assembly 600 covers the switching ele-
ment 730 (see FIG. 39D), such that pin feet 732 of the switch-
ing element 730 are inserted in the first printed wiring board
assembly 600, so as to perform the welding process in step
1405.

The switching element 730 is supported only by the pin feet
732. By welding the first printed wiring board assembly 600
to the switching element 730 after the heat-dissipating com-
ponent 710 and the elastic clip 720 are assembled with the
switching element 730, the entire structure of the switching
element 730 is strengthened, and the risk that the pin feet 732
is deformed due to the inhomogeneous pressure is reduced.

Though in this sequence, the heat-dissipating component
710 is a portion of the heat-dissipating base 200, but embodi-
ments of this disclosure are not limited thereto. In other
embodiments, such as the embodiment shown in FIG. 32, if
the heat-dissipating component 710' is independent from the
heat-dissipating base 200, a step of assembling the heat-
dissipating component 710" with the heat-dissipating base
200 is performed before step 1402 or after step 1403.

FIG. 40 is a flow chart of a method for assembling an
electronic device according to another embodiment of this
disclosure. FIGS. 41A to 41C are diagrams of intermediate
sequential stages showing the method of FIG. 40. As shown in
FIG. 40 and FIGS. 41A to 41C, the embodiment is based on
the configuration shown in FIG. 32 or FIG. 33, and the
description described herein is based on FIG. 32. The method
for assembling the electronic device 100 includes the follow-
ing steps.

Step 1501 is performed to assemble the elastic clip 720' on
the heat-dissipating component 710", thereby forming a
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clamping space 724 between the elastic clip 720' and the
heat-dissipating component 710" (see FIG. 41A). Then, step
1502 is performed to insert the switching element 730 into the
clamping space 724, so as to clamp the switching element 730
between the heat-dissipating component 710' and the elastic
clip 720' (see FIG. 41B). Then, step 1503 is performed to
assemble the heat-dissipating component 710" on the heat-
dissipating base 200 (see FIG. 41C). Therefore, after or
before the electronic component is welded to the first printed
wiring board assembly, by inserting the electronic component
into the clamping space between the elastic clip and the
heat-dissipating component, the assembling time becomes
shorter, and the assembling process for the electronic com-
ponent becomes more flexible.

Specifically, in steps 1501 and 1502, the elastic clip 720"
and the heat-dissipating component 710' of FIG. 41A is
moved toward the switching element 730, such that the
switching element 730 is inserted in the clamping space 724
and the switching element 730 is clamped between the heat-
dissipating component 710" and the elastic clip 720'. In step
1503, the step of assembling the heat-dissipating component
710' of FIG. 41C on the heat-dissipating base 200 is per-
formed after the elastic clip 240 is assembled with the heat-
dissipating component 710'.

As shown in FIG. 41A, before step 1502, the method
includes welding the switching element 730 on the first
printed wiring board assembly 600. The step of welding the
switching element 730 to the first printed wiring board assem-
bly 600 may be performed before or after step 1502.

The embodiment is not limited to the aforementioned
description. Step 1503 of assembling the heat-dissipating
component 710" to the heat-dissipating base 200 may be per-
formed before step 1501.

Though the heat-dissipating component 710' is detachably
mounted on the heat-dissipating base 200 in the present
method, embodiments of this disclosure are not limited
thereto. As shown in FIG. 11, if the heat-dissipating compo-
nent 710 is a portion of the heat-dissipating base 200, step
1503 of assembling the heat-dissipating component to the
heat-dissipating base does not need to be performed.

Because the heat-dissipating base includes a conductive
block with a large area, the heat-dissipating base has a
grounding effect and may be regarded as a grounding mem-
ber. Because the heat-dissipating component made of con-
ductive materials is connected to the heat-dissipating base,
the heat-dissipating component and the heat-dissipating base
have the same potential and both have the grounding function.
In the practical application, the first printed wiring board
assembly needs to be fixed to the heat-dissipating base or the
heat-dissipating component, and there are high voltage
devices disposed on the first printed wiring board assembly.
Therefore, the first printed wiring board assembly needs to be
insulated from the grounding member. An insulating device
for fixing the first printed wiring board assembly and the
grounding member is provided. That is, by using an insulating
struts or a restricting member to fix the first printed wiring
board assembly and the grounding member such as the heat-
dissipating base or heat-dissipating component, the elec-
tronic insulation of the first printed wiring board assembly
from the grounding member is achieved by the insulating
struts or the collaboration of the insulating struts (or coupling
portions), the restricting member, etc.

FIG. 42A and FIG. 42B are a 3-D view and a cross-sec-
tional view of the insulated strut 800 used by the electronic
device 100 according to another embodiment of this disclo-
sure. As shown in FIG. 42 A and FIG. 42B, an insulating strut
800 is provided. The insulating strut 800 includes a first
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connecting part 810, a second connecting part 820, and a
plastic part 830 partially covering the first connecting part
810 and the second connecting part 820. The first connecting
part 810 may be connected to the first printed wiring board
assembly 600, and the second connecting part 820 may be
connected to the heat-dissipating base 200. Therefore, the
first printed wiring board assembly 600 is fixed to the heat-
dissipating base 200 via the insulating strut 800.

Specifically, the first connecting part 810 may be a nut, and
the second connecting part 820 may be a stud. The second
connecting part 820 is fixed to the heat-dissipating base 200,
and the first printed wiring board assembly 600 is fixed to the
first connecting part 810 via a screw. The first connecting part
810 may be a blind-hole nut. The main body of the nut is
substantially disposed in the plastic part 830, and only an
upper surface of the nut is disposed outside the plastic part
830 to expose a threaded hole 812 in the nut. The second
connecting part 820 is a stud, and a head 822 of the stud is
disposed in the plastic part 830, and a threaded portion 824 of
the stud is disposed outside the plastic part 830 so as to be
fixed to a threaded hole on the heat-dissipating base 200.

In order to effectively electrically insulate the first printed
wiring board assembly 600 from the heat-dissipating base
200, the first connecting part 810 and the second connecting
part 820 are separated by the plastic part 830. That is, though
the materials forming the first connecting part 810 and the
second connecting part 820 are both metal, the outside air are
separated by the plastic part 830 with an insulating material,
such that the first connecting part 810 does not directly con-
tact the second connecting part 820 and an adequate safe
distance is maintained.

By using the insulating strut 800 as shown in FIG. 42A and
FIG. 42B in the electronic device 100, not only is the first
printed wiring board assembly 600 fixed to the heat-dissipat-
ing base 200, but also a short circuit due to an electrical
connection between the first printed wiring board assembly
600 and the heat-dissipating base 200 is avoided. The detailed
information is described in the following embodiments.

FIG. 43 is an exploded view of the electronic device 100
according to one embodiment of this disclosure. As shown in
FIG. 43, the first printed wiring board assembly 600 is fixed to
the heat-dissipating base 210 by using the insulating strut
800. In this embodiment, the heat-dissipating base 200 may
be a liquid-cooled heat-dissipating unit.

As shown in FIG. 42B and FIG. 43, the heat-dissipating
base 200 has a plurality of positioning threaded holes 242,
and the first printed wiring board 610 has a plurality of
through holes 611 corresponding to the insulating struts 800.
The second connecting part 820 of the insulating strut 800 has
a threaded portion 824 disposed outside the plastic part 830.
The threaded portion 824 is fixed to the positioning threaded
holes 242 to fix the insulating strut 800.

The first connecting part 810 of the insulating strut 800 has
a threaded hole 812 disposed outside the plastic part 830.
After passing through the through holes 611 of the first
printed wiring board 610, the screws T are fixed in the
threaded holes 812 of the insulating struts 800. Therefore, the
first printed wiring board assembly 600 is fixed to the heat-
dissipating base 200.

The insulating strut 800 is used to fix the first printed wiring
board assembly 600 and the heat-dissipating base 200 and to
maintain the insulation between the first printed wiring board
610 and the heat-dissipating base 200. In the insulating strut
800, the first connecting part 810 and the second connecting
part 820 do not physically contact each other and are electri-
cally insulated by the plastic part 830, and thus, even when the
electronic component such as the first electronic component
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620 of the first printed wiring board assembly 600 is electri-
cally connected to the screws T connected to the first con-
necting part 810, the electronic component is not electrically
connected to the heat-dissipating base 200 as the grounding
member, so as to avoid a short circuit.

FIG. 44 is an exploded view of the electronic device 100
according to another embodiment of this disclosure. As
shown in FIG. 44, the electronic device 100 includes a heat-
dissipating base 200, the first printed wiring board assembly
600, and the insulating strut 800 to fix and electrically insulate
the heat-dissipating base 200" and the first printed wiring
board assembly 600. The difference between the embodiment
and the aforementioned embodiment is that the heat-dissipat-
ing base 200’ is an air-cooled heat-dissipating unit, and the
heat-dissipating base 200" includes positioning threaded
holes 242 and a fin 252 to dissipate heat to the ambient air.
After the heat generated by the electronic component is trans-
ferred to the heat-dissipating base 200", the heat is dissipated
by the fin 252. The electronic device 100 optionally includes
a cooling fan. The cooling fan drives an air flow to pass
through the fin 252 to carry away the heat in the fin 252.

As shown in FIG. 42B and FIG. 44, the second connecting
part 820 of the insulating strut 800 is fixed to the positioning
threaded hole 242 in heat-dissipating base 200", and then the
screw T passes through the through hole 611 in the first
printed wiring board 610 and is fixed to the first connecting
part 810, such that the first printed wiring board assembly 600
is fixed to and electrically insulated from the heat-dissipating
base 200' and the spacing between the two are maintained.

As shown in FIG. 33, the insulating strut 800 may fix the
first printed wiring board assembly 600 not only to the heat-
dissipating base 200 but also to the heat-dissipating compo-
nent 710",

FIG. 45 is a schematic exploded view of FIG. 33 when the
insulated strut 800 is assembled. Specifically, as shown in
FIG. 33 and FIG. 45, the heat-dissipating component 710"
has a fixing portion 725". The second connecting part 820 is
fixed to the fixing portion 725" of the heat-dissipating com-
ponent 710", and then the screw T passes through the through
hole 611 on the first printed wiring board 610 to be fixed on
the first connecting part 810 of the insulating strut 800.

Though in the insulating strut 800 of the aforementioned
embodiments, the first connecting part 810 is a nut and the
second connecting part 820 is a stud, people having ordinary
skill in the art can make proper modification on the first
connecting part 810 and the second connecting part 820
according to actual application. For example, the first con-
necting part 810 may be a stud, and the second connecting
part 820 may be a nut. Or, the first connecting part 810 and the
second connecting part 820 may both be studs or nuts. The
first connecting part 810 and the second connecting part 820
may be integrally formed with the plastic part 830 by insert
molding. The material of the plastic part 830 may be any
insulating high polymers used in insert molding.

FIG. 46 is a 3-D view of the first printed wiring board
assembly 600 according to another embodiment of this dis-
closure. FIG. 47 is an exploded view of the first printed wiring
board assembly 600 according to another embodiment of this
disclosure. As shown in FIG. 46 and FIG. 47, the first printed
wiring board assembly 600 further includes the restricting
member 650 fixing the first electronic component 620.
Because the first printed wiring board assembly 600 is
applied in a vehicle power conversion device, the first printed
wiring board assembly 600 is often subject to large shocks or
vibrations, such that the fracture of the pin feet of the first
electronic components 620 happens easily due to external
forces. Therefore, the restricting member 650 is needed to
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strengthen the connection between the first electronic com-
ponent 620 and the first printed wiring board 610.

For example, the first electronic components 620 may be
capacitors, and the first electronic components 620 are fixed
to the restricting member 650 in a group of four. The restrict-
ing member 650 has a main body 652 and an opening 654
disposed in the main body 652. The shape of the opening 654
corresponds to the fixed first electronic component 620, such
as a petal shape corresponding to the first electronic compo-
nents 620 in the group of four. The first electronic compo-
nents 620 are disposed in the opening 654, and the first
electronic component 620 may keep in contact with the main
body 652.

The restriction member 650 further includes a plurality of
baftles 656. The baffles 656 are uprightly disposed on the
main body 652 and on an outer edge of the opening 654. The
baftles 656 may be integrally formed with the main body 652.
For example, the material forming the restricting member 650
may be metal, and the restricting member 650 with the open-
ing 654 and the baffles 656 may be obtained by stamping a
metal sheet. Or, the material forming the restricting member
650 may be plastic, and the restricting member 650 with the
opening 654 and the baftles 656 may be obtained by insert
molding.

Every two of the baffles 656 are disposed opposite to each
other and on an edge of the opening 654, and an angle formed
between the paired baffles 656 may be 180 degrees, but is not
limited to this, such that the first electronic component 620
may be fixed between the paired baffles 656. Because the
angle formed between the paired baffles 656 is 180 degrees,
the capacitor corresponding to the paired baffles 656 is sub-
ject to homogeneous forces, such that the capacitors (the first
electronic components 620) may not be squeezed together
and the pin feet of the capacitors may not be damaged. In
addition, ends of the baffles 656 away from the main body 652
are tilted toward a center of the opening 654, such that a larger
opening end is formed at the bottom of the baftles 656 and a
smaller opening end is formed at the top of the baftles 656.
When the first electronic component 620 is assembled, first
weld the first electronic component 620 to the first printed
wiring board 610 and then dispose the opening 654 of the
restricting member 650 from the top of the first electronic
component 620. Therefore, the first electronic component
620 enters from the side of the larger opening to the side of the
smaller opening, and the baffles 656 are deformed by the first
electronic component 620 to provide elastic forces for clamp-
ing the first electronic component 620. The number and the
deposition configuration of the baffles 420 are not limited to
the aforementioned description. People having ordinary skill
in the art can make proper modification according to actual
application.

The restricting member 650 may fix the first electronic
components 620 in a group to prevent external forces from
being directly exerted on the first electronic component 620
and to disperse the external forces, so as to protect the first
electronic components 620. In addition, the restricting mem-
ber 650 has the baftles 656, the baftles 656 may not only fix
the first electronic component 620 but also provide more
support when the first electronic component 620 is subject to
external forces to strengthen a bending section modulus ofthe
first electronic components 620, such that the fracture will not
occur at the pin feet of the first electronic components.

The material of the heat-dissipating component 710" is
metal, and the heat-dissipating component 710" may contact
the heat-dissipating base as the grounding member, such that
the heat-dissipating component 710" becomes the grounding
member as well. To ensure that the first electronic component
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620 and the heat-dissipating member 710" are electrically
insulated from each other, the restricting member 650 and the
heat-dissipating component 710" may be electrically insu-
lated from each other, especially when the material of the
restricting member 650 is metal.

In the embodiment, the restricting member 650 is fixed to
the heat-dissipating component 710" by the insulating strut
800. The insulating strut 800 physically connects and electri-
cally insulates the restricting member 650 and/from the heat-
dissipating component 710".

The first connecting part 810 of the insulating strut 800 is
fixed to the fixing portion 725" of the heat-dissipating com-
ponent 710". Then, the screws T pass through the restricting
member 650 and are fixed to the insulating strut 800 to fix the
restricting member 650 to the insulating strut 800. Though, in
the embodiment, the insulating strut 800 is used to connect
and electrically insulate the restricting member 650 and the
heat-dissipating member 710", the restricting member 650
and the heat-dissipating component 710" may be fixed to and
electrically insulated from each other by other methods such
as using plastic screws or foam adhesives.

The heat-dissipating member 710" may be fixed to the first
printed wiring board 610 by the insulating strut 800 as well.
The second connecting part 820 of the insulating strut 800 is
fixed to the heat-dissipating component 710", and then the
screws T pass through the through holes 611 of the first
printed wiring board 610 and are fixed to the first connecting
part 810 of the insulating strut 800. Therefore, the heat-
dissipating member 710" is fixed to the first printed wiring
board 610.

FIG. 48 is an exploded view of the first printed wiring
board assembly 600 according to another embodiment of this
disclosure. As shown in FIG. 48, the embodiment is similar to
the aforementioned embodiment, the difference is described
in the following. The material forming the restricting member
650 may be plastic, and the restricting member 650 may be
fixed to the heat-dissipating member 710" by various meth-
ods. For example, the restriction member 650 may have a
plurality of coupling portions 658, the heat-dissipating com-
ponent 710" may have a plurality of coupling holes 716"
corresponding to the coupling portions 658, and the coupling
portions 658 are coupled in the coupling holes 716" to fix the
restricting member 650 and the heat-dissipating member
710"

All the features disclosed in this specification (including
any accompanying claims, abstract, and drawings) may be
replaced by alternative features serving the same, equivalent
or similar purpose, unless expressly stated otherwise. Thus,
unless expressly stated otherwise, each feature disclosed is
one example only of a generic series of equivalent or similar
features.

Any element in a claim that does not explicitly state
“means for” performing a specified function, or “step for”
performing a specific function, is not to be interpreted as a
“means” or “step” clause as specified in 35 U.S.C. §112, 6th
paragraph. In particular, the use of “step of” in the claims
herein is not intended to invoke the provisions of 35 U.S.C.
§112, 6th paragraph.

What is claimed is:

1. A heat-dissipating base, comprising:

a main body;

at least one first protrusion disposed on the main body,

wherein the at least one first protrusion has at least one
first protrusion top surface for thermally contacting at
least one first component above the main body; and

at least one second protrusion disposed on the main body,

wherein the at least one second protrusion has at least
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one second protrusion side surface for thermally con-
tacting at least one second component above the main
body, an accommodation trough is formed by the second
protrusion and the second protrusion side surface of the
second protrusion thermally contacts the second com-
ponent disposed in the accommodation trough.

2. The heat-dissipating base of claim 1, wherein the second
protrusion is a heat-dissipating component.

3. The heat-dissipating base of claim 1, wherein the first
protrusion defines at least one concave portion relative to
itself for at least partially accommodating at least one third
component above the main body.

4. The heat-dissipating base of claim 1, wherein the mate-
rial of the main body is metal.

5. The heat-dissipating base of claim 1, wherein the mate-
rial of the first protrusion is metal.

6. The heat-dissipating base of claim 1, wherein the first
protrusion and the main body are integrally formed.

7. The heat-dissipating base of claim 1, wherein the main
body has at least one fluid passage therein.

8. The heat-dissipating base of claim 7, wherein the fluid
passage is disposed in the main body and beneath the first
protrusion.

9. The heat-dissipating base of claim 7, further comprising:

at least one cooling fitting detachably mounted in an inlet

of the fluid passage.

10. The heat-dissipating base of claim 9, wherein the cool-
ing fitting comprises:

a connecting pipe at least partially inserted into the inlet of

the fluid passage, the connecting pipe having a flange;

a fastener detachably interconnecting the flange and the

main body; and

a sealing member disposed between the flange and the

main body.

11. The heat-dissipating base of claim 10, wherein the
fastener is a threaded fastener.

12. The heat-dissipating base of claim 7, further compris-
ing:

at least one cooling fitting detachably mounted in an outlet

of the fluid passage.

13. The heat-dissipating base of claim 12, wherein the
cooling fitting comprises:

a connecting pipe at least partially inserted into the inlet of

the fluid passage, the connecting pipe having a flange;

a fastener detachably interconnecting the flange and the

main body; and

a sealing member disposed between the flange and the

main body.

14. The heat-dissipating base of claim 13, wherein the
fastener is a threaded fastener.

15. An electronic device, comprising:

at least one first component; and

at least one second component; and

a heat-dissipating base, comprising:

a main body;

at least one first protrusion disposed on the main body,

wherein the first protrusion has at least one first protru-
sion top surface for thermally contacting the first com-
ponent; and

at least one second protrusion disposed on the main body,

wherein the at least one second protrusion has at least
one second protrusion side surface for thermally con-
tacting at least one second component, the second pro-
trusion forms an accommodation trough and the second
component is disposed in the accommodation trough,
and the second protrusion side surface of the second
protrusion thermally contacts the second component.
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16. The electronic device of claim 15, wherein the second
component is a first electromagnetic induction module.
17. The electronic device of claim 15, wherein the second
protrusion is a heat-dissipating component.
18. The electronic device of claim 17, wherein the second
component is a switching element.
19. The electronic device of claim 15, wherein the first
component is a printed wiring board assembly.
20. The electronic device of claim 15, further comprising:
a first wiring board, wherein the first component is dis-
posed between the first printed wiring board and top
surface of the first protrusion.
21. The electronic device of claim 20, wherein the first
component comprises at least one switching element.
22. The electronic device of claim 21, wherein the switch-
ing element is flatly disposed relative to the first wiring board.
23. The electronic device of claim 15, wherein the first
protrusion defines at least one concave portion relative to
itself; and
the electronic device further comprises:
at least one third component at least partially disposed in
the concave portion.
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24. The electronic device of claim 23, wherein the third
component comprises at least one capacitor.

25. The electronic device of claim 23, wherein the first
protrusion surrounds at least partial edges of the concave
portion.

26. The electronic device of claim 15, wherein the first
component is a heat-dissipating component, and the heat-
dissipating component has a bottom surface thermally con-
tacting the first protrusion top surface.

27. The electronic device of claim 26, wherein the heat-
dissipating component has a mechanical fastening surface
through which the heat-dissipating component is mounted on
the heat-dissipating base, and the mechanical fastening sur-
face and the bottom surface are not coplanar.

28. The electronic device of claim 26, wherein the heat-
dissipating component has a mechanical fastening surface
through which the heat-dissipating component is mounted on
the heat-dissipating base, and the mechanical fastening sur-
face and the bottom surface are coplanar.
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